
5. Operation room equipment

Antistatic equipment and apparatus

P recau tion s need  to  b e  taken  against the build-up o f s ta tic  e lectric ity  to  avoid  
creatin g  a risk o f exp losion . T h e  risk o f e lectro sta tic  ign ition  is particularly h igh  in 
the im m ediate surroundings o f anaesthetic apparatus and its a ttach m ents. Flam 
m able gas m ixtures escap ing  from  the an aesth etic  b reath in g  circuits are rapidly 
diluted to  a nonflam m able level w ithin  a few  cen tim etres o f the p o in t o f escape. 
T h e  zone o f risk associated  w ith  flam m able anaesthetics is n o w  reco gn ized  as 
exten d in g  fo r 25  cm  around any part o f the anaesthetic  circuit, o r o f the gas 
p athw ays o f an anaesthetic  apparatus. A ll portab le  equipm ent that is liable to  be 
lo cated  w ith in  this zo n e  w hen the anaesthetic  apparatus is in use should  be 
antistatic . In  ad dition  to  elim inating e lectro sta tic  m aterials on  such equipm ent, all 
m etallic  parts should b e  continuous and have an effectiv e  antistatic  co n ta ct w ith  
the floor, e.g., b y  b e in g  fitted  w ith  antistatic  castors. A lth o u g h  th e e lectro sta tic  risk 
can b e  elim inated fo r a period  b y  applying an an tista tic  po lish  to  exp o sed  surfaces 
o f plastic parts, it m ust b e  rem em bered  that these polishes (w hich are o ften  w ater- 
soluble) are liable to  be w ashed  off w hen the equipm ent is cleaned, o r to  b e  rubbed 
o ff during use.

O x y g e n  alone is n o t flam m able and, w hile it is p ossib le to  ign ite  fibres con tam i
nated  w ith  oil o r grease  b y  an e lectro static  spark in an o xy g en -en rich ed  a tm o 
sphere, the  risk is sm all in p laces such as o x y g e n  tents, unless a flam m able gas or 
v ap our is present.

Humidity

H igh hum idity helps com b at static  electricity . T h e  th in  film o f w ater on  equipm ent 
condu cts the static  aw ay. B ut hum idity alone can n o t b e  relied  up on as an antistatic  
precaution . A  hum idifier is liable to  fail, and the d egree o f hum idification necessary  
m ay  b e  difficult to  achieve in v ery  dry cond itions. A lso , h igh  relative hum idity 
m ay be u n com fortab le  fo r the staff. H um idity is m uch less e ffectiv e as an antistatic  
m easure w ith  m o st plastics and w ith  fabrics that tend  to b e  m oistu re-rep ellen t. 
W ith  g o o d  antistatic  precautions, low  hum idity d oes n o t create  a risk, p rovided  the 
m aterials do n o t lo se  their an tistatic  properties.

Requirements for antistatic materials, and antistatic 
tests

T h e  resistance o f rubber used for patient tubes, tro lley  w heels, and o th er item s 
requiring antistatic  p rop erties m ay need to  b e  checked  periodically . S o m e e x 
am ples o f levels o f resistance fo r various antistatic  item s (as recom m en d ed  in the 
U nited  K ingd om ) are listed  below :

— antistatic  tub ing  form ing the m ain con n ectio n  b e tw een  the patien t and an 
an aesth etic  m achine: 25  0 0 0  ohm s m inim um , 1 m eg o h m  m axim um ;

— m attresses and pads: 5 0 0 0  ohm s m inimum, 1 m eg o h m  m axim um ;
— fabrics: 5 0  0 0 0  ohm s m inim um , 1 0 0  0 0 0  m eg ohm s m axim um ;
— fo o tw ear: 5 0  0 0 0  ohm s m inim um , 5 0  m eg o h m s m axim um ;
— casto r tyres: no lo w er lim it, 1 m eg o h m  m axim um .

T h e resistance o f som e antistatic  m aterials m ay increase w ith  age and use. T he 
recom m en d ed  upper lim it for all equipm ent in service is 1 0 0  m egohm s. If the 
resistance rises ab o v e  this it is consid ered  to have lo st its antista tic  p rop erties and 
m ay hav e to  be w ithdraw n from  use.
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A n tista tic  ru bber should b e  m arked w ith  a y e llo w  line and b e  printed  w ith  the 
w ord  "a n tista tic"  w here it is p ractical to  do so. T h e  instrum ent recom m en d ed  for 
testin g  antistatic  p rop erties is an insulation tester, h av in g  an op en-circu it v o lta g e  
o f ab o u t 5 0 0  v o lts  D C . A  typ ical insulation tester has a v o lta g e  characteristic  such 
that the v o lta g e  falls as th e te st resistance falls. S ign ificant errors m ay  o ccu r if the 
v o lta g e  across the test resistance falls b e lo w  4 0  v o lts  D C .

Test method

F or m o st o f the tests, sm all test clips are used as electrod es. W h e n  testin g  flat 
surfaces, use clean m etal e lectrod es hav ing  a flat surface o f  ab o u t 6 2 5  m m 2. Select, 
and w et, tw o  areas, each o f ap p rox im ately  6 2 5  m m 2 (25  m m  X 2 5  mm), on  the 
item  to  be tested , the te st area b e in g  ch o sen  so that the result represents the 
resistance o f the  lo n g est d ischarge path throu gh  the article. W h ere  d ifficulty is 
exp erien ced  in w ettin g  the surface, e.g., o f  rubber, a w ettin g  agen t, such as 
d etergen t, should  b e  added to  the w ater. T h e  te st areas w ill usually be at the 
ex trem e o p p o site  ends, e .g ., o f tub ing  and b reath in g  bags, o r on  the top  and 
b o tto m  surfaces o f pads and m attresses. O n  thin sheeting , the te st areas should  be 
o n  the sam e surface w ith  ab o u t 5 0  m m  o f dry surface b e tw een  them . B o th  surfaces 
o f thin sh eetin g  should  b e  tested . (M easu rem ents m ade throu gh  the thickness o f 
thin sheeting  are unreliable, as th ey  can b e  influenced b y  sm all iso lated  areas o f 
con d u ctiv ity .)

For tro lley  casto r tyres, te st fo r con tin u ity  b e tw een  the m etal fram e o f th e  tro lley  
and the tyre, in ad dition  to  m easuring the resistance o f  the tyre. A  con v en ien t 
m eth od  fo r testin g  tro lley  tyres is to  stand th e tyre  on  a w etted  m etal p late w hich 
is insulated from  the floor, e.g ., on  a p iece o f ru bber sheeting . M ak e the test 
b e tw een  the m etal p late and the m etal parts o f the tro lley .

For fo o tw ear, one o f the  e lectro d es should b e  placed  on  a surface that w ill b e  in 
clo se  co n ta ct w ith  the w earer and the o th er on the surface that w ill b e  in co n tact 
w ith  the floor, w hen  th e fo o tw ea r is in use.

Operating table

A n  o p eratin g  table is m ore than ju st a table fo r the su rg eon  to  op erate  on; it m ust 
b e  p ossib le  to  ad just it up and dow n, to  tilt the head  up and dow n, and to  m o v e it 
to  suit the need s o f the op eration . A s th e tables are o ften  v ery  heav y, m o st o f them  
h av e w heels and a brake, so that th e y  can b e  m o v ed  ab o u t the room . O n  each side, 
there  is a rail to  w hich  clam ps can b e  fastened  to  hold  various attach m ents as 
required, fo r exam p le fo r the lith o to m y  p osition . T h e  an tistatic  m attresses are filled 
w ith  foam  and hav e a nu m ber o f sep arate sections.

In the o lder typ es o f o p eratin g  table, the table is p o sitio n ed  b y  turning a large 
kn ob  b y  hand. W ith  this typ e, m aintenance is fairly sim ple and lim ited  to  keep ing  
the threads o f  the  screw s lubricated , and the m attresses in g o o d  order. T h e  
ad justm ents w ill p ro b ab ly  w ork  fo r several years w ith o u t need  o f a tten tion .

T o  p rev en t the m attresses perish ing, apply a little  silicone grease to  the rubber 
cov er. C h eck  fo r splits in the rubber cov erin g  and repair as n ecessary . T h is is 
im portant, since such splits a llow  en try  o f m oistu re and p articulate m atter in to  the 
foam  and p red isp ose to  the g ro w th  o f bacteria. Sim ple tears and splits in rubber 
cov ers  should  b e  repaired  using p atches and rubber glue, o f the typ e used fo r the 
repair o f  b icy cle  inner-tu bes. T o  repair a sm all hole, use glue and a suitable patch. 
C lean  the area to  be patched . Rub around the area o f the h o le  w ith  fine sandpaper 
to  ro u gh en  th e surface a little . C lean  off any  dust o r grit left from  the sandpaper
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