
S C I E N C E ' S  C O M P A S S  

mFACS was designed as a prototype of a 
small and inexpensive alternative to the 
FACS machines used today. Let's look un- 
der the hood of the mFACS and examine 
some preliminary experiments that hint at 
its utility. 

The Cal Tech group designed a simple 
mFACS device that consisted of a silicone 
elastomer chip with three small channels 
that came together in the shape of a "T." 
The channels were made by first creating a 
master negative mold from a silicon wafer. 
Onto this mold was placed liquid silicone 
elastomer that was baked in to a solid 
form. Once made, the master wafer could 
"stamp" out an unlimited supply of forms. 

The T-shaped channels were 100 mm 
wide but narrowed to only 3 mm at the 
junction. A glass coverslip was placed over 
the chip and a seal was made. The sample 
to sort was added to the channel at the 
base of the T and capillary action filled the 
entire channel system. Then, electro- 
osmotic flow was used to move the sample 
from the base of the T to one arm that was 
used as the waste reservoir. To collect ob- 
jects of interest in the sample, they needed 
a way to detect the objects and a way to di- 
vert the flow to the other arm of the chan- 
nel, the collection reservoir. 

In one proof-of-principle experiment 
they added a mixture of fluorescent red and 
blue beads as input and collected only red 
beads. They used a laser to excite the beads 
and a photomultiplier tubedetection system 
to measure only red fluorescence. %'hen red 
beads passed the T-junction, the device tem- 
porarily reversed its voltage to allow the red 
bead to move down the collection arm. An 
80- to 96-fold enrichment could be achieved 
with one run through this setup. They went 
on to sort live bacteria to show that the ap- 
paratus could be used on cells. 

The benefits of mFACS over traditional 
FACS are many. The small volumes allow 
high nulnerical aperture optics that can in- 
crease sensitivity of detection. Also, be- 
cause no droplets are created, the physical 
problems inherent in manipulating droplets 
are avoided. As an added bonus, the system 
should be safer when dealing with biohaz- 
ardous materials because no aerosol is pro- 
duced. Finally, the setup of the entire 
mFACS system costs only $15,000. 

But there is still much work to be done 
before you are likely to see a mFACS in 
your lab. Throughput is only about 20 cells 
per second, so you would wait an awfully 
long time to get enough cells for most ex- 
periments. Nevertheless, the results from 
this prototype are encouraging. 

-ROBERT SIKORSKI AND RICHARD PETERS 
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N E T  T I P S  

Y2K or Bust 
When this column is printed, only 2 weeks 
will remain to ensure that your computer 
is ready for the new millenium. As with 
all other deadlines for grants, abstracts, 
etc., we know that many of us have an al- 
most pathological tendency to procrasti- 
nate before getting to work. We anticipate 
that it will be no different for Y2K readi- 
ness, and we are writing this column with 
those of you (who by now must be starting 
to panic) in mind. We cannot guarantee 
that your computer will end up being Y2K 
bug-free by following the advice given 
here, but it should give you a good start in 
the right direction. 

The Y2K bug will affect systems that 
use a two digit-date format instead of the 
four-digit format. A computer that uses the 
two digit-date format will interpret 1 Jan- 
uary 2000 as OliOliOO and will mistalcenly 
think it is 1 January 1900. The confusion 
can cause disruptions as simple as arith- 
metic errors in spreadsheets that have 
dates within formulas or as devastating as 
the inability to boot your computer. 

We will dissect the various ways that 
your system can experience Y2K glitches 
and will take into account both the Mac 
and the PC platform. There are three as- 
pects you need to consider when trying to 
get Y2K ready: the hardware, the operat- 
ing system, and the software (applica- 
tions). We will start with the easiest and 
least risky issues and then move to the 
most challenging. 

First, let's review the applications that 
run on your system. This is relevant 
whether you have a Macintosh or a PC. Al- 
though most Mac users think that the Mac- 
intosh is generally Y2K ready, they should 
realize that the applications themselves 
that are installed on the computer may not 
be ready for the New Year. To find out 
whether your applications are ready, create 
a list of all the applications that are in- 
stalled on your computer. Then log on to 
the World Wide U'eb site of each vendor to 
see whether the version of the software 
you have is indeed Y2K ready. If not, each 
vendor will provide you with a plan of ac- 
tion. For some, installing a solution (corn- 
monly referred to as a patch) is all you will 
have to do; for others, you may have to up- 
grade to the latest version of the softnrare. 

The next steps will focus on the operat- 
ing system and on the hardware. Here, Mac 
users are in luck: both the Mac hardware 
and operating system are Y2K ready. The 
only thing you need to do is change the 
date standard to the "pyyy-mm-dd format 

in the Control Panels. For PC users, you 
will have to first determine which version 
of Windows is installed on your computer. 
On the Microsoft Web site, you can find 
upgrades (called Service Packs) that you 
can install to get your operating system 
Y2K ready. The Microsoft site also offers a 
wizard feature that you can download and 
run to diagnose your system. This Mi- 
crosoft Product Analyzer determines which 
version of Windows and which version of 
any other Microsoft application are in- 
stalled. A report is generated with a diag- 
nosis, recommended action, and hyperlinks 
to the Web site where you can download 
patches. Remember, though, that this wiz- 
ard only diagnoses Microsoft products. Fi- 
nally, you should also change the Short 
Date format in the Regional Settings (in 
the Windows Control Panel) to one that in- 
cludes a four-digit year ("yyyy"). 

The final and riskiest step is to upgrade 
the hardware. Every time your computer 
boots up, it runs a number of tests, one of 
which checks the date. This sequence of 
events is under the control of Basic In- 
putiOutput System (BIOS). Some older 
computers were equipped with BIOS that 
can only handle two-digit dates. If that is 
the case, you will need to upgrade the 
BIOS or even install a new Real Time 
Clock (RTC) driver. To find out what you 
need to do, log on to the Web site of the 
vendor of your computer hardware and 
find out what you need to do for your sys- 
tem. Remember that you can run into seri- 
ous problems every time you modify the 
BIOS and get to a point where you may 
not even be able to boot up your machine. 
So before modifying the BIOS, be sure 
you understand what you are about to do; 
it is worth spending some time reading 
about this or asking a colleague for help. 

Now that you have a clear road map, 
back up both your system and your data 
and then test your backups to be sure that 
they actually work. Next, you should up- 
grade your computer's BIOS, if needed. 
Although this is the most risky part, there 
is no point in going fonvard with upgrad- 
ing the operating system and the applica- 
tions if you cannot make the foundation of 
your computer Y2K ready. After the BIOS 
is ready, focus on the operating system and 
then on the various applicatio'ds. 

Links to Web resources featured 
in this column are available at  
http:ilmednav.co~features/Science/. 
- RICHARD PETERS A N D  ROBERT SIKORSKI 
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