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An indigenous, life-saving device

he development of an indigenous equipment for continuous renal replacement therapy gives new
wope for patients with acute renal failure.

SHA KRISHNAKUMAR

[):"ﬂ'[ ENTS suffering from acure renal
failure bux are unable to tolerate con-
entional rechnigues such as haemodial-
ais or peritoneal dialysis for survival,
wow have an effective and relatively inex-
Jensive option = an indigenous equip-
ment {OT CORDNUOUS rena fcpmfnlﬂ‘ﬂ[
herapy (CRRT). Engineers A.N. Rajan
ind B. Shiva drsignr:ji'l under the guid-
ance  of  nephrologime  Dr. R
Havichandran, who heads the Madras
Institute of Mephralogy ar the Vijaya
iHealth Centre, Chennai. Known as Vira
49, the equipment can perform the fune-
tions of a kidney in critically ill patients.
According to Dr. Ravichandran, more
thean 60 percent of paricnts with kidney
failure in intensive care units die not
betause of heir primary ailment bur
because . they are undble o tolerawe
h.mmndi;.ﬂ].‘sis,

Kidneys perform the vital bodily func-
tions of removing toxic substances, waste
products and excess warer from the blood
and m;inuinllg:h:11.|J.1nc,n.'d-'-‘a-1‘i.ﬁuss'.llLi
and acids in the blood. When kidneys fail,
haemedialysis will have o be undenaken
in order to prevent the sccumubation of
impurities in the blood. In haemodialysis,
bload i purified |:.l_'|' the exchanpe (diffu-
sinn) of blood solures with the dialysis solu-
tion (diakysace hasa salt composition similar
tathat of blood but withourany waste prod-
ucts) in the dialyser (3 semi-per-
meeable membrane which filrers
water and waste products from
bood). Punified blood is then
introduced back into the body
through a vein, While one
hsemodialysis  procedure  (in
whichblood istransported tothe
diakyser through phastic rubings)
takes around five hours. a round
of perivoneal dialysis (in which
the dialysis solurion is into-
duced into the peritoncal or
shdominal cavity through a
catheter) takes bevween 12 and
24 hours. In both these process-

&5, berween 200 and 300 ml of bleod is
drawn fram the body every minaute,

Critically ill patients cannot tolerate
such rapid drawal of blood and they could
cven  collipse during the procedure,
According w Dr. Ravichandran, such
patients constitute nearly 10 per cent ol in-
patients with kidney failure in any hospi-
tal at a given time and around 80 per cent
of the ICU patients, several of whom saf-
fer muli-organ failure, To save such
patients, equipment that could continu-
ously filter unwanted substnces from the
blood ata slow rate of, say, 50 mla minute,
and pump back the purified blood into the
patien, was needed, And thar is what the
new equipment secks o do.

The basic model of the CRRT
machine incorporates a simple continuous
venovenous haemofiler (CVVH] circuit
that consists of a main pump which deaws
bload at a slow rate continuously for sev-
eral days at a swwerch; a haemo-fillter that
purifies blood; an ant-cougulant pump
with heparin that prevents blood-clowing;
and a tube thar takes the purified blood
back 1o the body. The machine hasa power
backup facilivy. The machine makes itpeos-
sible 1o conerol the metabolism of critical-
ly ill patients and maintain their vitl
[}l.’III-I.TBCH'IS for 2 couple of weeks, until their
kidneys can be revived.

The digitally controlled machine is
essencially a life-saving device thagacts as
a short-rime replacement for kidneys. In
that sense it is different from 2 regular

Vira Sg.ln_nwnﬂm.

dialysis machine, which is a sophisticat-
i piece of mule-function equipment
that has a number of infegrated safery
alarms, luid-balancing conerols and con-
nected blood modules.

D, Ravichandran eried Vira 9% an a
couple of his patients and found it zo be
cfficacious. The prototype has been cali-
brated w0 intermational sandards on a
computer-aided design (CAD) model
with the help of a software package,
IDEAS, developed by the Strucrural
Dynamics Research Centre, Chennal,
This software package was adapred by
experis ar the Indian Instioue of
Technology (11T}, Chennai.

Vira 99 is compact and simple o
operate. lt can be mken to the bedside and
does not require training o operate it
Also, as the machinge dotes not ﬂcqui.tr
water or fluids, there is no danger of con-
aunination, which is a major problem in
haemodialysis. Even small hospitals in
remote arcas can atilise this equipment,
It is relazively inexpensive and spare parts
are inexpensive and easily aocessed, Apan
from the low initial cost, which may be
legs than one-tenth the cost of an import-
ed machine for haemadialysis, the run-
ainig costs of Viea 99 are relacively low,
In principle, the machine can be used for
any procedure that requires to draw blood
or any other Huid from the body.
According to Dr. Ravichandran, cardiol-
ogists will find it useful to wear cardio-
thoracic cases, particularly paients with

: pulmonary edema.

Why  did Dr.
£ Ravichandran opr for CRRT
% and mot work towards an

indigenous dialysis machine?
He says that he thought the
critically ill should be given
priority over chronic renal fail-
e Falj::ih, whio could be sus-
mined for longer periods
through hacmodialysis.
Moreover, he says  this
machine would be useful for
people in remote rural areas
and in small hospizals without
adequate skilled scaff, W
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