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working,

5. Active linking of computers for simul-
taneous data evaluation 13 now easily
achiievable and will become more popu-
far,

6. The prodiferation of the Web places
pew demands on ovtometry labs as it
has on all other aspeets of Lifg!

7. Different methody must be eraployed
for data management-particulurly i
there is a requirement o maintain data
for donger periods, or the desire (o link
mudtiple types of data as well s histori-
cad data sels,

. Aulomal
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ion of assays will alter our use
i technologies and pla
croased demands upon data analysis
and automated classification systems,
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1, Fatlure to understand computer teche
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stacle as we move o the nexd contury,

This manuscript is designed o be o fne
rum for wide-ranging discussions on all as-
of data colicctons, evaluations, and
manipulation in the cytometry laboratory,
Furthermore, we will iy 1o clardfy and de-
{ine both the problems and solutions that
face us in tight ¢ of the information revolu-
tion, The material herein will be prosented
at the Clinieal Cytometry meeting in
March 1997 and was accurate at the time
of writing Uanuary 19971 Obviously this
ficld is changing very rapidly and the user
should consider this w%*ga using the accom-
panying information,

i1 the general discussion we have in-
cluded the application of compuiers for the
generation of reports, slides, and ¢lo
preseniations because cylometry 5 a

highly graphical iechnology,
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Why an Interest in the Toternet?

The Intoret 18 485 atbactive o cytomelrisis

a8 1o anvone olse for several reasons, Pri-
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marily, the Tntemel provides & mechanism
for fast intemationad information ex-
change, ¢.g.. by acting a5 bulictin boards
of scientific societics and uxw 2IDups

the announcement of mestingg, wor

;

watipee (abstracts, bl
af contents of journalsy, or by providing
colluctions of laboratory procedures.

An even more Important aspect is the in-
ferantive ;v‘;wmia} of the Internet for the
conceptual development of science, e.g.,
by the installation of concept fora by the

sparation of consensus processes {see be-
low) and by facilitaling the discussion of B
s (e, Purdue Cytometry
3 Furthermore, the Internet can ad-
vance selontific soltware development for
standardization of individual patient dis-

; sabases) and espe-
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also promotes international qualily assur-
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P ragram} and Vreomote” leamning {see
and training.
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Current Stutus of Computers in the
Laboratory

Operating

s IBM PO {(Windows
052, DOS)

« Muacintosh

sysiemy

30, Windows 93,

vicmoirist may foel that oper-
aling are relatively unimporant,
: palibility between
g sysicms of eviometers and analy
compuitrs or even regular office oo
c can gencoaie real problems for data
sentation. The inabilily o extract
vt or dataplol from the
e o 2 word moc
mmm pmv A

a his-
viometry soft
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- and graphics

data pre

Cnaximum

desirable o avold these hassles. With some
of the more recent operating systerms, ner-
change of data via networks is casier 1o
achiove, even atross operating systems and
computer platforms (see Notworking).
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Preseniation
graphics

A number of programs can create stides
h::” resentations and loc-
tures. One such readily avallable program
is MS Powerpoint, which can be used for
both Macintosh and PCL Figures can be

15

sransferred 10 38anm ransparencics using
digital slide cameras such as the Lager.

graphics Persongd LFR. Ouiput devices

he Tnternet provides a
significant lead time for the
early identification of new
interest ureas,.. sShortening the
traditional time lapse between
scientific concept, experimental
phuse, and resuldt publication
in journals.

ey mang

raust be carefully selected to ensure tha
transfer from the graphics programs 1
casy and straightforward, for examplo us-
ing a regulir printer setup. Color prints
have some usefulness {n identifying mult-
ple populations, particulardy in sulticolor
immunophenotyping, but high guality ou-
puil devices such as photogeaphic printery
wre unnecessary and overly expansive,
sinee most of the fgures produced will not
be of high resolution, Inexpensive mk;{: -
ype color printers are more than satisfac-
try for reports and poster presentations.
The key concept for the cytomatrst is tha
sentation 8 a very graphical phe-
nomenon that increasingly requires the ca-
pabildy of using graphics programs ©
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Information Management

Data collection

Most eytometry data are collecied as st
mode data on gither IBMyvpe PCoor
Maginiosh computers, For each patient,
several files will routinely be collected (de

spite the inefliciency of this concept), and
cach file must be individually databased,

analyzed, saved, and archive <i Almost all
Cytometry systems manufactured within
the past couple of years bave the capability
of being networks :d so that data files can
be archived 0 4 notwork data storage facil
ity {see below),

Diatabasges

The use of relational databases oy~
tometry fabs I8 perhaps considenbly less

than it should be, Rolationa! databases
have several advantages. They can link
data from differend sources: they can do ex-
tended computativn and analvsis; and they
¢an be used in general lab management for
billing, erdering, and project management,
The purpose of this primer 18 not lo dis-
cuss the fine details, but 1o draw aliention
to the importance of this aspect of com-
germent in the laboratory, Not
only can patient or rescarch data be caego-
rized, but the results can also be sorted
tater for analyses not considered, or even
not yet developed, at the time of data col-
fection, A second area of database gse is in
maintaining a reforence source for the lab.
Anexcellent g};z'ﬁ;‘mci for this purpose is
Reference Manager (Reference Informa-
tion Systems), 4 sortable database origie
naily designed for iti?;alé@srmpm generation,
Recont versions have allowed extensive
variability in the types of data it will ac-
cept and manipulate. Using this product
we (JPR)Y have maintained for 13 vears a
continuous database thal now includes
more than 12,000 references on flow cy-
tometry, image anadysis, and several spe-
cific arcas of science. This allows us, in
essence, W reference atomatically ali
manuscrpts, methads, reports, and docu-
ments from this lab, References 1o slides,
fmages, graphs, and Dgures can alzo be ine
cluded. Currently, Reference Manager can
the location of lmages but not
ex themselves. Fature versions,

the ima

bowever, are imtended 10 allow that fune-
tion, Linking references to methods is ap-
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proprigte for baining and education,
Information Transfer

Networking
Huardware
It is possible to B sinpaitors with an ine
expensive box simply W print documenis
on a shared printer, I the only requirement
1% 10 print, this i3 a very satisfactory solu-
tion.

However, for exchanging files, 1 is eas-
it nework: or with operating sys-
e such as WINGS, two computers with

the same operating system have virually
automatic connection. In this case a net-
work s not required; a network card in
each computer is useful but not required
for linking the two. @avmf};is}g, however,

§§;~c or more compuders, n g net
< svstem, data files can be frans-
ferred from one o anpther Bzzx} archived on
ong particular computer i ;
O *umg}i ¢X O
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ONE an

o computers {possibly w Li
different operating systoms or vorsions)
e end, 1L may be ned ssary tu iristal]
an ;z::%;s;wzd ned ‘r‘i?ﬁx which will require a
. o that manages the
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Information Storage or Archiving

ited by restrictions on i

before a major systern crash! Unforu-
nately, they are usually atiempted only af-
tee a systerm crash, with less than
umzi@mzsg results. 1t has been traly said
that it is not IF but WHEN 2 disk crashes
that a1l the data are lost. Backing up both
systern files and data is not an optional ex-
tra i eyvtometry, I you need access to data
i the Tulure, having asingle spurce i a
very dangerous situation. There are severdd
approaches to backing up data, The firstis
10 have a regular ol back up every 7
days or so, At worst, only the last week's
data are lost if (whenl) a major failure oc-
curs and both the systerm and the provious
data are restored to a reasonable facsimile
of the operating systom. The second ap-
proach 15 1o back up the systemn at the same
weekly interval, but do daily backups of
data files and files that have been changed.
A third possibility is an incremental
backup system that simply identifies files
{that have been changed and backs up only

. those on a regular basis. One way o an-

other it s vsually possible o restore the
system alter a major crash,
Backup should be made 1o one of seve

Uoeral media. A fast, convenient, but not nec-

cssarily foolproof system is o back up w a
sprare hard disk daily and 10 8 more robast
medium weekly, In the eventof a crash,
restoration of the system s gsually rela-
tively casy. Data backup is not 2 satisfac
tory substitute for loong tom archiving, The
more sophisticated a system is, the more
iportant the need (o organize regular sys-
tem and data backup, The more you have
on # system, the maore you lose when it
crashes, 1t is also intelligent w0 make two
copies of sach data archive and store one
in a location remote from the laboratory,
preferably in another building.

Archiving Dala
Available daia wrehival wehnologies

¥ i&pm disk: This is one of the casicst
methods for archiving data, but it is lm-
le size. Data from
nay not fit onto a standard

WSS 3

comploxn a85avs
foppy disk. Bven
gecumiiate on Hoppies over {ime, In short,
this is nof a rebust method lor archiving
data and should be aveided.

Video tape: Video fape was a popular
method in the late 1980s because a large vol-

bagd Blocks will

¢ ame of data could be stored. However, data

reliability was always questionable and the
method for retrieval very slow, Video tape
for archiving has virtually disappeared.

Standard computer tape: Standard
computer tapes are also rare these days.
Barlier tapes were capable of storing from
60 to 100 megabyies of data. As with
video tape, slow retrieval times and high
error mtes were common, The inability to
randoraly access {iles is a major disadvan-
tage. This method is adequate for small
amounts of data, but is not recommended,

Optical disk—WORM: WORM-.
write once read many--isks were very
popuiar in the late 1980s and carly 19%0s.
Howoever, the cost of the media is very
high and no longer competitive. In addi-
tion, these ijv’b{i:ﬁ’ifs have the major draw-
back that each manufacturer created his
own proprigtary read and write format,
WORM disks cenainly have the advaniage
that they cannot eastly be srased. Bventu-
ally, however, the power of the write-laser
diminishes {0 the point at which the gys-
tem becomes unreliable.

Optical disk—re-writable: The variety
of inexpensive reewritable optical disks
currently available makes this a very rea-
sonable system 1o use for systems with
moederate amouns of data fo archive, Al
though not inexpensive on a per byle basis,
they are very convenient and will often be
{he most satis{actory solution foe investizga-
fors with medium to high da cutput.

Digital tape: For laboratories with ex-
cessive quantitics of data and huge sys-
g, digital ape 15 probably the least
gxpensive option, although tape systems
do have a number of disadvantages. The
most obvious 15 that tape systems are not
random aeeess, so very often the entire
tape must be read o identify and retrieve a
seiected file, at acost of many minutes,
Another problom is that tapes can “selfs
erase’” some parts of themselves i they are
notrun through at regular indervals, This is
not a particular convendent situation for
those without some kind of central come
puter management in place,

CD ROM: Currently CD-ROMs are
probably the least expensive and most con-
venient fechnology (o use, with a number
of advantages. First, the medium ig genes-
ally readable across all computer systems
and aperating systems. Consequently, data
can be written 1o the disk with a Macintosh

FIAO0G & 17,00
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computer, for example, but read by an
BM-ype PC. Second, the disks currently
hotd 650 megabvies of data, which s area-
sunable amount and likely 1o be several
davs” worth of data even for a very large
faboratory. Thind, the costis quile rea
able: a recorder is around 5300 and the me-
dig are less than $7.00 cach. Tt does take
around 35 minutes 1o write 630 megabytes
of data 1o a 2x CIR fecordable CD), but
this time should of course decrease as
faster writers become available along with
jarger digital recording systems (4 gigaby-
1e8). The CD has been available for some
years and is copsidered to have a usefud
lifespan of 15-20 years, The disk itsell
may last far fonger, but reading devices
will surely be lacking, We can therelore ex-
pect o ‘{3@: able 1o use TDs i their present
form for at least another 3 1o 8 years,
SLIPtype drives: The brand name
HZAPT bas bocome more or kss a generic
term for removable disk storage units.
Those wilh expericace of provious forms
of rernovable drives such as Bemoulli
ives may cringe at the tought of using
. Same early cyvtomg 5or 10
sgubyie removable drives tat were, o
their very bust, disastrously unrelisble. By
contrast, removabie disks today repre
mature technology, very reliable and very
inexpensive, The major advantage of sys-
tems such ag lomega’s ZIF drive is that
they can plug ino the paralicl port of 4
dusktop or laptap computer and operale
without any installation procedures at #il
Adthough larger and Taster drives are availe
&, the increased cost and more difficult
§1§t}i§x of z;{za il }a*(' i‘s:‘da;"‘o iks"‘iz’ fisj: 1)

oters used 5

i

of E» {4, i*”uk 1,
Sources of Information

Cviomelry dada

Most flow cytometers routinely collect
$ix sequent analysis,
Some labs 31l co kui histogram iiiu
and ignore the Hst data, This is clearly a
mare coenomical procedure, particularly
i no further analysis is required. The ad-
vantages and disadvaniages of this phi-
phiy are more appropriately discussed
elsewhors,

i
i

Patient databases
Data files should be linked into some kind
of laboratory managerment system that lists
the patientfassay, date, file name, and other
3’}@:@1&%? information. Recall of the data
should be possible by any known parame-
ter. I both listmode and histograms ae
stored, these are so designated in the data-
base {see disvassion on databases), The fi-
nal results showld also be linked. These
could and probably should be astomat-
ically entered into the database,
Protocols and methods
A number of books and manuals for flow
evtometry methods are available. These ma-
feriads should be wsed as reference poins for
methods specifically developed for a lab.
Such documentation 18 a requirement for
m%mi labs, but any good research labora-

wry will have well documsenied methods.
What is the Internct?

The Internet is a worldwide electronic net-
work physically consisting of wire and
glassiiber cables supplemented by terres-
trind or satellite radio communication and
terrestrial infraved laser loks, Da@ in this
network are exchanged betsveen computers
by the standardized TCPAP protoeol, The
network is mostly accessed from PC, Macine
tosh, or Undx computers via fastethemat
lines (250 Kbyles/ser or fuster), by dightad
ISDN telephione lines (8 or 24 Khytesfsec), or
by modom connections va‘:i %‘if}wﬁf analog tele-
phone Hnes (3.6 Khyie/ee = 26800 baud) us-
ing the SLIP or PPP data exchange protocol,

The hardware connzction belween com-
puter and network is established by com-
puter bus scoess via a plugen network
card, via extemal interfaces attached w the
parallel printer port, or via wlephong mo-
dem attached w a seriad (RS232) port of
the compuier

Appropriate driver soltware estabsdishes
the data communication belween compuler
and network. Telephone modem aceess ©
the Intemet is achieved through “access
provider” companics that operafe gatoway
computers 1o the Intemet, Universitios and
other larger organizations usually maintain
their own high speed ethemet access o the
Internet.

Bach network computer is identified and
accessed by ity unique URL (Uniform Re-
source Locaton) address consisting of a

1997 Elsevier Science Tnx

mnemonic name (.4, povd bio-
chem.mpe.de) that is fransformed into a
anigue computer address number (€.
141.61.1.64) by a name server computer
within the network, Network computers
args set up either as clients or a8 servers.
Most computers are client computers,
which can demand, display, and dowaload
information from server computers and
send messages (o server and client comput-
ers. Narme server compulers contain ad-
dress lists and access information required
1o identify and access cach computer in the
network,

Gateway computers provide network ac-
cess from multiclient and server environ-
ments of large institutions like
upiversities, hospitals, administrations, ac-
cess providers, or companics. Rouwting
computers distribute the notwork waffic
within the network in an optimized man-
ger, Metwork analysis programs permit the
individual user 1o aﬁa}ym network per-
formance,

Cytometry and the Web

History of the Web

The original Web concept dates back 1o
March 1989 when the inventor, Tim
Bemers-Lee, ciroulated a proposal o col
leagues at the Buropean Particle Physics
Laboratory (CERN). The proposal con-
tained three basic elements: a consistent
user interface, an ability o incorporate dif-
ferent coraputer systoms and document
types, and an ability 10 read the documents
anywhere on any network. In December
1990, the concept of the World Wide Web
(WWW) began to take shape with the crea-
tion of the fisst browser program, The fiest
browser used at CERN appeared in May
1991, By the end of that vear, the high en-
ergy physics community had general ac-
cess 1o the Web. In 1992, CERN made a
browser availabie o the public Via FTP,
and by January 1993 there were 50 Web
sirvers worldwide, A Mac browser fol
lowed in early 1993 along with the first
version of MOSAIC for Xewindows by the
Nagional Center for Supercomputing Appli-
cations (NCSA) in Charnpaign, Hinois.

By October 1993 thers were 300 Web
servers worldwide, and during 1993 and
1994 a number of browsers that operaed
o the most common computer systems ap-
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TABLE |, SOME USEFUL WEB SITES INC

Y TOMETRY

o i
Purdug

M Planck

Homepage

Cytomstry fournal

Communications in Clinkeal Cytomelry

Cytomstry Soclety

TATIANA®

og of Free Sofltware

htipewvew ovio.purdus.edu
Hipsfwew bischemanpgdeivalatioytorelhmd

bgyfoucious snolwashingron.edu/IS AC amd

hipfmariinsosfedu/dacpifovinmety/ioyiodimi

wumalsowiley comioy t-bin/wilmaicom

AW OOy 1R

wicw Hiuniovies/atianafindos i

e bk frabiacsilowent it

ropean Assooiaion for Tealning s Image A
peared. In March 1994, the first ovtometry
Wb sl was formed at Purdoe University
{htipffweww cvtopurdue.edu) (sithough
the original address was congider
complexd. In 1994 Netscape Communica-
sion Corp, was formed by the original
of Magaic, and an internationad
ws held in Geneva 1o define
pature of the Web, July 1994

authors

conforence w
the futlure

saw the h}mz(éam of an crganization
called W3, which became the management
panization for furth
and standardization and everdually was
wans{ormed into the World Wide Web

wsortium led by the originalor of the

cept, Tim &cf%’ crs-Leg. The con-
s hipfwww owdorg

r Web development

5

ably more

Nalyas

Searching for Informaton

suntil the
;‘xmwzmme of the concept of scarch ene
gings, Inferostingly this was avery carly

The Web was rather ineflective

come available for some vears, The origl-
nal WAIS search engine was implemented
on the Web as far back as October 1991
however, the user-friendly search engines
such as LY COS (http:/Aveos.cs.cmuedy/y,
fx%i:s"iﬁéa {http/fwww altavistacom), and
“ahoo (tp/fwww.yahoo.com/) have
% con the anes 0 make the Web universally
accessible, These scarch engines operate
by sending vut hundreds of thousands of
“robsors” that search for and read Web
pages, noting every word and then index-
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Figure 1. The Purdue University

S ¥ndudite Usting ot xmwx«nw Ms 3
/Jmas m:mwﬁ 1 Sadd

oA W@mwﬁm i f&ﬂiiﬁé% W P
sha Paeitisies 541 Mrﬁw

e, st Wy

cytometry Web site at bitpdfwww eytopurdusaidu,

dove i(;pmem it one that did not really be-

ing the material into massive databases.
LUsers can nominaw a word: the search en-
gines will return the URL and 2 line of text
i which that word is embedded, Unfortu-
nately, the scarch engines are not well de-
signed for efficient search and retrieval; they
often find thousands of instances of a word.
What is really needed are programs that do
complex w‘m}uizgj on keyworded databases,
such ag ocours with the MEDLINE database.,
We e likely 10 see a significant increase in
the sophistication of seach programs over
the nexi yiar or fwo.

Fducation

Searching medical databases such as
MEDLINE {5 possible in a number of
ways. The current systom available fo most
scientists i the OVID search network, Us-
ing & Web browser or via a telnet session,
data sre downloaded 1o a computer for ine
corporation into a database or document.
Display of eyiometric information in the
internet

The variety of media supported on the ine
ternet provides good opportunities {or ex-
change of information and for interaction
among individuals and groups involved in
eyiomelry throughout the world, Ane
nouncements vig the infornct are nstania-
neausly accessible and WWWeapages can
be continually updated if required. Web
sites may endertadn an E-mail forom to ask
questions or exchange comments with col-

feagups, and to view or discuss results (Ta-
ble 1 Fig, 1) The future will <;ff£;‘* the

implementation of “electronic” mectings
or workshaps.

Budletin board information

Several eyiometric groups, both interna-
tional and patiosal, are currently on-lice,
These include the Pusdue University Cye
tomelry Discussion group, ISAC, and
Muartinsried (Max-Planck) sites.
Meztings,
LOUrSES
Some meeting abstructs (ISAC, Deutsche
Geselischalt {ir Zvtometrie (DG, Euro-
pean Society for Analvtcad Cellular Pa-
thology (ESACPY) and notification of
upcoming meetings, workshops, and

megting abstravts, workshops,

E s available at regional Web sites
ISAC, Purdue, and Martinsried),

Tables of vonsents of scientific josrnuls

Journal wbles of contents for Cyiometry
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TP Address

Contains

urdus edu

fipbigchem.mpg de

Lty programs, sampls dala sy, soflwang
¥ ey 5

Sample data, Web Shus

1995 and Comsnunications in Clini
Cyviometry are available from the

sies of cone
s for *m dytical Cellular Pathology
A;‘Lm af Martinsried, and re-
s at the Web site of the pub-
ie‘*mi {3 . I& :i{i"ii’ é{m

5

Wiley Uytometry Wobsite, Tabl

.E ) A

Information on most cyiometry-relaied

5 and reviews are avail ;N Gy the Pare
{as well as on the Purdue

: site reviews can be pub-
P very rapidly. Curreatly, the Purdue
vigws on some 25 books in
i andd i

a cxchange can take place via FIP
zwzz‘ix: of xzmi w‘}m& aésaf %z:s;)a“i d,

Thern wnprehensive site for oy
is that of 1

s
=
*

Murror sies aroun

sate 1he 2on-

mgsc the
h qu Planck In-
} TS

;3 -

mirrors for the CYTORELAY site in Ger-
many and the Laboratory of Confocs] Mi-
croscopy center at Jagicllordan Uesawr«xi»
in Krakow, Poland. These mirrors enable a
user 10 hnk 10 4 nearby compuler sysiem w
download data much faster than possible
from the origiaal site, which may be haifs
wiy around the world,

Using the Web Tor Consensus
I”N&amm% and Ring Trials

One of the most dif §zcu%z aspects of goner-
aling consensus documents is the need for
puiblic distribution for review and com-
ment. Journals are cautious about publish-
ing these materials, since they are almost
abways subjoeet 1o significant change and
the reader cannal castly determine how far
out of dute the material s, particulardy if

- he is not aware of the most recent publica-

tions, For this reason, we propose the wse
of the Web for consensus and ring 1rial

datg a8 the most appropriate and desirable
for the following

1. Datacan be published on the Web
without lengthy delavs

The protecol design complete with all
details can be casily reproduced on the

Web, shows g prindout from the
TORELAY ring trisl Web page
{htipcffwww biocherm mpgde/videty/con-
Mty as an example. The partic-
pating laboratonieos can be identified and

the nuture of the cequired samp

soribed,

e very
fatest information can be placed beside
e duta
As the information 13 updated, i pos-
sible 1o plac and comments on
the data, This changing database can
stivnulate ar ongodng discussion of the
data, Al of this inlormation can b
placed o the Web site so that ob-
servers are fully aware of the stalug of
the frial,

3. Datacan be graphically presenicd and

updated pn a regular basis

Not ealy can data lables be presented,
but figures represeming the data can
alse be displayed. These can be graphs
ies such as lne charts, in 2D 0r 3D, a8
best wpresent the data. It is now possi-
ble (o ik these 1o a database that is
amtomatically updated without interven-
tion by the site manager,

4. All docurnents can carry running daies
s0 thad the reader is aware of the cur
1o stalus
The reader can always know the cur-
rent status, including the last update
and the degree of completeness of the
trial. This ensures that the reader hag

adequate information 1o evaluate the

data presented. 11 also places prossure
on the webmaster 1o ensure thad the siie
is rogularly malotained and updated,

When finad data are In, the 1 repornt
can be appropriaely published in 2
journal i a complele manner

After completion of the trial, when data
analysis and protocol evaluation are fin-
ished, the consensus will pormally be re-
ported in a regular journal. We propose
that the Web is the most appropriage me-
dium for reporting the progress of ring tri-
als as the data are continually changing
and updated.
Linking Laboratories Electronically
The ABCs of FTPs for PhiDs and MDs
The best known medium for ransmission
of electronic information wday s te dis-
play of WWWopages with text, graphic,
audit, and video information. [n addidon,
Eemail messages can be exchanged be-
fween WWWeclionts, files downloaded by
P (file rransfer prodocold, and downe
md d WWWpages displayed off-line.

he Gopher information system and a mul-
zaiwia of newsgroups and companies dis-
play continuously updated information,
The Infernet containg a variely of commer-
cial TCP/IP intrancts, like Compuserve,
Agperica OnLine, Buwrope On-Line, and 1%
OnLine, from which the individual user
hag access 1o the general Intemet, FTP and
Telnet are slightly more difficult o deal
with than Web browsers, so less experi-

Loenced users gavoid these communications




Yol 17, No. 1, 1997

CLINICAL IMMUNOCLOGY Newsletter 13

Figure 2. An astive ring
tial shown from e CY-
TORELAY Web site at
Bupdfwww Biochemmpg,
defvaletfovtorelL il

profocods, even though Web browsers are
actundly using them transparently o the
user.

Offine Internet by FTP-download
Because CD-ROM updating B limited for
practical reasons o G-month or Lyear peri-
ods. we have proposed a system for regudar
updates 10 a user’s site’ ez, for meeting
:m{% COUPSE ANNOUNCETNENS, CONSENSUS g
lates). Such updates can be achieved auo-
matically if cytomotric WWWapage
providers store thelr pages in compressed
form on FTP server compuiers from which
v can be collected by suitable programs
{such a5 provided on all Martingried
NWWopages) daily, weekly, or monthly
sceording to the interest of the individual
user, Following decompression, the e
cefved files can be nspecied of fline with
the network browser from a x‘ﬁaifﬁf digk in
the same way 43 CD-ROM {iles.® This syg-
tem is available on the CYTORELAY site
i now 4 method employed by several
suftware manulacturers 1o bring updated in-
formation w some Web sites,

Multimedia Cytometry

The Purdue Cytomeiry CD-ROM

The first volume® of the Purdue Cyrometry
CO-ROM was published in April 1996,
suent volames are produced approxi-
mately every 6 months, with the second

i

volumne® appearing in December 1996,
These disks are essentdally a “Web-on-
disk™ the entire disk operates as if the user
were o the Web, The disks contain large
amounts of data covering many facets of
cytometry., For instance, Yolune 2 con-
fained in excess of 14,000 files all organ-
zed via a seres of indexes.

These CDs were produced 10 solve a spe-
cific problem for the cytometry commu-
nity——sorting through the vast quantity of
information on the infernet and identifying
the “eytometry-related” subset. Further, be-
cause of the graphical nawre of cytometry,

the € “f}«ROM provides appropriate storage
for large graphic files. Finally, by using a
Web browser as the imterface to the disk
and its content, the user can navigate his
wiy effortlessly through the information,
More can be leamed about these CD-
ROMS by sending an E-mail message 1o
cdrom@loweytovio.purdue.edu,

The CD-ROMs provide solutions 1o sev-
erad problems facing scientists today:

I, Coping with o much information

2. Sharing information

3. Maintaining the information in an or-
ganized manner

4. Educaling graduate students and stalf
5. Providing information for those with-

out aceess (o the Internet

Conclusion: C ytometry, A World
Leader in Use of Computers and the
“Met”

Cytometry groups were among the leaders
in creating user E-mail groups or “list-
serves.” The first such was the Purdue B
mail group started in 1989 by Steven
Kelley and . Paul Robinson. This group
now serves on a daily basis over 1,600 sci-
entists interested in cytometry, The service
is also placed on the Web where it 18 ac-
cessed by @ large number of people every
day. Purdue University established the first
cytomelry Web site in early 1994, provid-
ing the cytometry community with a large
amount of information as well as linking to
sites all over the world. The cytometry site
at Martingried, Germany, known as CY-
TORELAY, was one of the fiest 10 cstablish
roarrors and intemet checking facilities and
the {irst 10 place consensus protocols and re-
sults on line for immediate comment,

The CD-ROM serdes is also an advanced
concept since it uses HTML language, rather
than more complex systems, as an “anthor-
ing” system. The major advantage of the
“Webeon-a-disk™ systerm i that it is univer-
sally readable on all cormputer platforms.

In summary. the cytometry community
is fortunate in having a number of groups
that are leaders in the information age. The
community is thereby provided with state-
of-the-art technologies for dissemination
ol vast data resources, rapid means 1o seek
consensus, and ability 1o %hzm: data world-
wide. These concepts will hielp to shape the
cylometry community gver the next sev-
eral years as many people come 1o grips
with the “information superhighway,”
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ABSTRACT

The importance of understanding cell-extracellular matrix (ECM) interaction is now evi-
dent as scientists, engineers, and physicians search for novel scaffolds that support and main-
tain tissue-specific cellular growth and function both in vivo and in vitro. Small intestinal
submucosa (SIS) represents an ECM that has been derived from porcine intestine while pre-
serving its natural composition and architecture. More recently, an extract of this physio-
logic ECM, which forms a three-dimensional gel in vitro, has been developed. When com-
pared to routinely used culture substrata (e.g., plastic, Vitrogen, and Matrigel), intact SIS
and SIS-derived gel possess unique compositional and architectural features. Simple squa-
mous epithelial (pulmonary artery), fibroblastic (Swiss 3T3), glandular epithelial (adeno-
carcinoma), and smooth muscle-like (urinary bladder) cells were seeded upon intact SIS and
SIS-derived gel and their morphologic response evaluated. For each of the four cell types
studied, intact SIS and SIS-derived gel were equivalent or superior in their ability to sup-
port and maintain expression of tissue-specific phenotype when compared to the routinely
used substrata, plastic, Vitrogen, and Matrigel. Therefore, SIS may provide a novel biolog-
ically derived scaffold for the growth and study of a variety of cell types in vitro. Such in-
formation regarding the influence of substrate structure and function on cell behavior will
be useful in the development of successful tissue engineering strategies.

INTRODUCTION

INTERAC’I'ION OF CELLS WITH THEIR EXTRACELLULAR MATRIX (ECM) plays a crucial role in the organization,
homeostasis, and function of all tissues and organs, It is the continuous cross-tatk between cells and the
surrounding matrix environment that orchestrates critical processes such as the acquisition and maintenance
of differentiated phenotypes during embryogenesis, the development of form (morphogenesis), angiogene-

IHillenbrand Biomedical Engineering Center and Department of Basic Medical Science, School of Veterinary Med-
icine, Purdue University, West Lafayette, Indiana 47907. '
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