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procedure that is universally practiced in many hospitals. However,
| apar oscopi ¢ surgery requires a team of conpetently trai ned personnel

i ncluding a consultant surgeon. There is a growing need 20 to train junior
doctors to aigﬂgéLﬁﬁlﬂﬁﬁédggﬁﬁﬁﬂéikurgery. The main stunbling block to

| aparoscopic surgery training is the need for expensive equipnment in the
work 25 stations in which the training takes place. This need for very
expensi ve equi pnent places financial strains on training hospitals and is a
constant barrier to quality MAROMETRIC J6ASr INSUFPLATOR, one of the nore
expensi ve. pi eces of equi pnent used in | aparoscopic surgery is an abdom nal
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portabl e, yet precise gas insufflator that can be readily used for the
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It is this need that has broughi abouf the present invention. SUWARY OF
THE | NVENTI ON 5 According to the present invention there is provided a gas
insufflator aonip iisivthta oriclieed rosea sgapoihsngfyasoei paittityliarahudi ng
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BACKGROUND OF THE INVENTION

Laparoscopic surgery which has the advantage of being
15 minimally invasive has become a predominant surgical
technique. It is a procedure that is universally
practiced in many hospitals. However, laparoscopic
surgery requires a team of competently trained personnel
including a consultant surgeon. There is a growing need
20 to train junior doctors to assist in laparoscopic

surgery.

The main stumbling block to laparoscopic surgery
training is the need for expensive equipment in the work
25 gstations in which the training takes place. This need
for very expensive equipment places financial strains on
training hospitals and is a constant barrier to quality

training.

30 Traditionally, one of the more expensive pieces of
equipment used in laparoscopic surgery is an abdominal
gas insufflator. It is thus considered that there is a
need for a cheap, portable, yet precise gas insufflator
that can be readily used for the training of the

35 surgical skills required for laparoscopic surgery.



10 adapted for independent interconnection to two sources of gas, the frane
havi'ng a front face that supports an adjustable flow nmeter coupled to a
distribution valve assenbly, the distribution valve assenbly including gas
rel ease nmeans being coupled to a manoneter and the 15 Il ength of flexible

pl astics tubing that is arranged to proviade the gas under pressure to a
pati ent whereby gas can be provided to the patient at a controlled flow
rate fromone of two gas sources with continuous nonitoring of the supply
pressure. 20 BRI EF DESCRI PTI ON OF THE  DRAW NGS An enbodi nent of the present
i nvention w 14t nd® bERYBsAREBRd Wrtwayasr BXIHBRE oMPYU thHhe ef&EEfE to
the 25 acconpamgrngiair.awi ngs in which: Figure 1 is a side on view of a gas
insufflator; and Figure 2 is a front view of the gas insufflator. 30

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT The gas insufflator as
shown in t he ARMMBIASH PRI INMENIELOMSs been specifically designed to be
made frong 35 readily avail abl e conponents so that the device can be

manuf actured as cheaply as possible yet provide the - 3 accuracy that is
requi red i n &F&ECHRGISKAl tr Ggéd@%s.e%elfmﬁ?%’ékgnoﬁh@ﬁé i uPFPHiEed @ to
inflate the adPMeAsdEEl A8osUrcHngH i AMRLeJURTtaldld SfHaHS ReERTIR MG O 5
ensure that there i.s an_adequat purce of air, o as under pressure and
that the pr et eCEaRUBE Hont HoT B B d oRRPol HEkFS o At SovEFnS uder

i nflation of fileexididonmenbdngs a®t aocyas . obnlsone tshd ugkisonsnldéer ddihica need
to use a; GONMYLSFady Q?fsr"' %egle% t ﬁf&‘@ePSo&ReSPE ned TLom a gyldder or
in other cases a@lr w suffice. For this purpose a di aphragmair punp is
provi ded whi &f igagl ethei faame dprinedat Srenpplipae cdmt ngvrpostpplan of

air. 15 As showmnddngiie aceRMmadng c8ugMeAdscd he | @y #1860 o0 ARRY | ses
a T-shaped skeletal frane a hase 12 and a verti cal flange 15 t hat

f 11 with
defines the R ace 'i%eogil?ﬁélpH%Pf‘I FPOrV AP RIRINALY n1RFYUALNT. IATe rear
17 of the i nueflfdaateor niemrgncbesed | boappedspexs box mdthdwtiary ard) Ry wal |
21 and a,top-22. .The sides_ 2 24 are left en tq.provi de_read ccess to
Che- cont bt & 1EPaait of, E15xipas” R & nafhrs »SrRE it FeFERRYeln Bhe (op
22 of the bopncyifdecithe agas| uhtieng pakstheeadsend| yat Taet pehepekyb@a20 is
secured by adhgsine otk 29 chargd: skt ehal of LaRR b1 cENE 180 Las ©
defined by the perspex box 20 contaihs a small electrically operate
di aphr agm ai £5FHpPB® Phatt HasIas dFAMNTGEE efitdl, coptiBHOVAt FORILWGNI t ube
33 via a Y-j @mit136 Qb tixedhmshte, a fixed nipple 34 on the rear of an
i nl et co%lector 35 at 30 the rear 17 of the flange 15.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the present invention will now be
described by way of example only with reference to the

25 accompanying drawings in which:

Figure 1 is a side on view of a gas insufflator; and

Figure 2 is a front view of the gas insufflator.
30
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The gas insufflator as shown in the accompanying
drawings has been specifically designed to be made from
35 readily available components so that the device can be
manufactured as cheaply as possible yet provide the



Al t hough not shown in the drawing it is understood that the outlet tubing
39 froma gas cylinder can also be coupled to the nipple 34 by sinply
renoving and 35 replacing the air punp tubing 33 with the outlet tubing 39.
The interior of the perspex box 20 is also used to - 4 locate a long

| ength (approximately 5 feet in length)- @& -silicone tubing 56 for patient
insufflation that extends through a hole 5 8 in the front f ace 16 of the
box 2 0 as shown schematically in Figure 1. Al though not shown, 5 the
silicone tubing 56 can _be coiled around the tube holder 59 for storage and
is suffici ent"‘\‘%"tr&tﬁ}’ ' edch rﬁ%“p*a%‘fé‘rﬂ OCPRTA TR BHACeBILS ¢ he

i nsuffl ator supports a flow 10 neter 40 and a flow neter gauge 41, the

out put 42 of oup} e er._c Lose ., acet at fllter
cap 43 whi oh Tk, BhtsSede 9) 2thg O3 REPT ELETEL Lol ThrtnB8C bl
flexible sil idamelq ubhmgigalt cpreetduyesy. di stti bis i t;hutsapn@cssmry 8® t hat
includes 45 iy teapsnad, t%%ré%@ngn%daetq@teoug&@qtc@ oehadi 4 sopoupled to

silicone tubing 56 that extends_throug hole 58 in the front face 16 to
the rear of tRESIHPRFEBELTGhaE | Ehpk c,tthel eBr%?%’dFﬁ% R t BBe MRRIFSTSH and

stored prior drm usent261168 fdoovthzt eov4@ isr mangtactimcdivriiasbEi he
Calorific U S.,A and |(§r?%radu ted for Stfﬁ] § flow rates of %{15 I|tres per
i e

mnute up to % F I5% 9 per FE. SATHAY YR S TEUgES4 R shows
the fl ow rat exesatd a025usentaolc¢ﬂwbe$§ecbr g@asded ikke CO2Zremeat alcan be
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the frame 11 gy sieor tymd cter tiiscakh ¥cext eRdL 9 dhdsbeed2 whi chyfsty as a
manonet er. The seal ed box 71 has_a port 73 for gas inlet fromthe tap 54

and a second C&ﬂttlnﬁPUtE}'uaetuFt ciRfed¥ater froma reservoir 75 in the form of

a 30 mllineter 35 syringe that is coupled to the top of the manoneter

tubi ng 72.vi i, e 54 S t |nt t he
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tainted with 4% npthyiene khug faorlse%%étV'&‘éMﬂgletﬂ@ef:'?oﬁﬁe%%%%e 16
readi ngs on the manopet er _agai ns? whi t e, background. Gas inflow will_ exert

a pressure otk HSwatRFulhl 34 sa %]EP%xll?lFE%HEFnﬁ it TP rree dp e
manonet er tubmgztrvﬁumatm:grmuaﬁ@pbé@dgiﬂeappesspéﬁ beﬁdl209$1alvflng a
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perspex box 20 contains a small electrically operated
diaphragm air pump 30 that has a dual outlet 31, 32 fed
into a single tube 33 via a Y-joint 36 and attached to a
fixed nipple 34 on the rear of an inlet connector 35 at

30 the rear 17 of the flange 15.

Although not shown in the drawing it is understood that
the outlet tubing 39 from a gas cylinder can also be
coupled to the nipple 34 by simply removing and
35 replacing the air pump tubing 33 with the outlet tubing

39. The interior of the perspex box 20 is also used to



I nsufflators of the kind described above need a provision for initial high
gas'flow for imediate inflation of the abdonen and then a sustai nabl e
noderate 25 flow to maintain the abdom nal distension within acceptable
pressure |limts. The insufflator described above provides a high gas flow
of between 11 and 15 litres per m nute- Yhen a conpressed carbon di oxi de
gas source is used, the inlet pressure of 0.3 bar (30 kPa) 30 provides a
maxi mrum flow rate of 15 litres per mnute. Wien the air punp is used at
full capacity the maxinumflow rate is 11 litres inute, Once the
initial inflaPFakSafddmdl? pradit e ar%grcs@é?ﬁtreéam@df?%t.énuéaaet% Péduce
the flow rateifldcabeuttubilrd rses ﬂmf patidet Shsdbfsatiomw thae é&lﬂebﬂs

supplied b t her .t he 2'S r -pu 0 needs.
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| apar oscopi ¢ _surgery recent earch has In cte at_tests carried out
on pigs al | oWOLEREr St ofPE StPEHRE§ AReh 18 rsqfrfslmﬂfqr&twonlwg hbat rgagh
adverse reacthengatlile@tdi stribution tap assenbly 50 provides three taps 51,
10 52 and 53 that are used for excess gas purging to ensure pressure

equi librium The gas purging feature allows for regul ated di scharge of
excess gas t ahestfbbnish faqger essurcef ethel iirdufwiterr t hbeppasthl caw &ddwt he

pressur & <9rf B\'é‘%e%bdwegnﬁ”dat??o&a’&%@e&e ng%' 118 Sél@ée %ftgﬁ? egial; 'fsec'

bal ance. ressure equili1briumis sust arh dver 10d°0f ti
with a conti whagh gbs floomled corunterSden aﬁéémaﬁ?rpr%%lsl}ﬂe?ﬁ)sgcéﬂétteo

surgi cal manigpukatd %@swwmrdrm&é@naa%feucgi@@ gk ) .oodnlepks. £&@ The
i nsuf fl ator descr,i_bed "above. uses the m_ni mum_of nponents and i s

di mensi oned £&%kd ES(?rﬁ%%ll‘Q%JéYn Vha| ErGHA PRt t?léjrﬁ%’(en GiPing 4 ThE
insufflator weighs appfodieeiebytibg ambtfa@;slmmﬂlye 26 cnhatthelhepudfest he 25

per spex Q. proyvides _transportabilli Ve nsuffl r SO _20cmin
Cross seﬁ% o% i chRFs3 c‘on 1bh5t§esal%% |ts ?le? ti e I5?en h?/ré st | ng
has been car cicagledgt t® shéikohhe tmla:@cﬁacyh@t teh‘é:amiajftthmmhagmenst

cal i brated %%%%ur%sanqnf ! QE’FWE%RE' NBa SY SLAITE . The Hsyidlat o degeri bed

above perforns very favourably agalnst nmuch nore_sophisticated and
consi der abl y 2RPR&E 2EXSe MRS edbi 5ﬁerﬁoﬂsesi TRLPHRR nf88 thHPoReldert BE

insuf fl ator, ah@aditloredvadiadt e d aleratory materials were used in its
construction. The manoneter was obtained froma central venus pressure set

and the eletal franme with the perspex boxes were constructed in the
| abor at ory wihleshbDhow Thetstrer40 e ifsi | manutapterned t by sHarxcomn Cabiomd f5care

both conponept & ¢ONIRA! Y Sef 4, £ §SYRCULLLY € LabPI gL OLhess of 0.5
litres per minute up to a maximum of 15 litres per
minute. A calibrated gauge 41 shows the flow rate and a

25 control knob 46 provides the incremental adjustments.

The lower tap 54 of the tap assembly 50 is coupled to a
manometer assembly 70 via tubing 57. The manometer
assembly 70 comprises a small sealed box 71 of clear
30 perspex which is located at the base 12 of the frame 11
to support a vertically extending U-tube 72 which acts
as a manometer. The sealed box 71 has a port 73 for gas
inlet from the tap 54 and a second port 74 that receives
water from a reservoir 75 in the form of a 30 millimeter
35 syringe that 1s coupled to the top of the manometer

tubing 72 via a clamp 76. The reservoir 75 delivers



The celluloid acetate filter appears to be an effective barrier to generate
sterile air discharge, although it 10 was di scovered that the filter tends
to slow the gas rate down by about 2 litres per m nute when the diaphragm
punp is in use. It is thus suggested that when the insufflator is used to
train surgical skills on an animal, the sterile filter could be detached
for 15 higher gas flow The dual supply of C02 and air renders the
insufflator suitable for use not onIy in hospitals but also in outdoor
situations such as faor veterina ydu where 20 conpressed air supplies are

not avail abl ¥3tfke HEphrAgneHa i dEs RO GREFREBDAUTiht BRP uBEER gas
flow for | Ong'e&drl@lgca:bf OphEatmal‘[tﬁnet'Ehﬁ tabe of2 tdedi ms;uf:fé;almmls ahe
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i nsufflator at USé I'n surg |ca $Fai ni ng angl veterlnary
procedur es. F@nm@ﬂrmméh t%étﬂsam@tl’yylf%m plase sieh easyhelawengf oft &hel e gas

delivery @nd ?c)é%%%%ega§‘e@dr191b@9 Wt h st ?h'a%%%e&' OW. tq%@ﬂ@%rsat hgn3Qe
apparatus as quallfled for cl |n|cal use. It 1Is unders however t hat

ot her nore s&FFKSLCERCed f &ftcur 2BEERY d"lﬂel i AE8Fpordat Eae?ﬁ%%etk@le(ﬁ@ieprrent

such as neangafter aii omteeob@mSeccOBbkolnandaaéaﬂgs iftortoveri sensub f leakl on.
These features _woul d be art|7% al_d_%l% demﬁbl e ere the equi pnent is

put to clini BROCYEEST tu PN\%’Nﬁ TRREYAS
FOLLOWS: 1. Aegasdniogssuffhat centametirei ngvateor t abde faarreosurppploindnglggas

ci 1 eul tryp | nedi NG 0351V Sl il L0t NeOlalhexi bl exhubi g gz A gas

out | et, e gas inlet being adapted for pen nt er connection to
sources of g&§rarErr e Blaei ngnameEent atgedbilat’ O pIpBrESs ahhal] lt}§lleabl e

flow meter cowWRlRdd ﬁréjééifé byéa@ﬂnggl &efiacegse;rml )bréé'@aldé sbEi Bulel ONn

val ve assenbl cl.udi ase neans ei hg cou nomnet er

and the Iengtlﬁl b’% %a&? 971 5% arﬁé?}g‘@?ing’aeb?gvlaﬂ@ F‘Hiyg 9 under

pressure to dspahi eméryhaﬁhp'legasyettanabeumacm dedahe tdfe pdicwenig athe 15

contr ol |28 TL94caLe . ' BRLENG, 8T LIRS SR CRSeH I4hCOBLLRYRNT dapal or | N0
as 1hsu | clraim

of the supply pressure flTator "according t erein
t he gas i nl emeichagdastledoro e@@qtm@pmM$wm gengest.ed Thearze ectric

air pump or el e, Qv LU ESSHEL: 8BS - pPesdl hﬁegeéaa@ﬁgéfb%%dagcgrdl ng
to either claim1 or cIa|m2 wherein a fl?ter i S _positioned between the 25

gas inlet andShe gARNBLEIER. ASSHABSHas tlonSLﬁlfllgihrOI’ ELeekarhyoR8 cHhE m 3
wherein the fddsefures pBSi tbanedsbet ween tiiee f lOWdRlisH arGpdigies of

distrib on valve .assenbly. 30 5. The gas insufflator according to any one
of the pu%éeceéﬂ ﬁé‘a& S qméres 'n the manoneter conprises a seal ed

conpartment containing water, the conpartnent being adapted to receive gas
under Insufflators of the kind described above need a

provision for initial high gas flow for immediate
inflation of the abdomen and then a sustainable moderate
25 flow to maintain the abdominal distension within
acceptable pressure limits. The insufflator described
above provides a high gas flow of between 11 and 15
litres per minute. When a compressed carbon dioxide gas
gource 1is used, the inlet pressure of 0.3 bar (30 kPa)
30 provides a maximum flow rate of 15 litres per minute.
When the air pump is used at full capacity the maximum
flow rate is 11 litres per minute. Once the initial
inflation abdomen pressure has been reached it is usual
to reduce the flow rate to about 5 litres per minute.
35 This flow rate can be supplied by either the CO2 supply

or the air pump depending on the needs. Importantly,



35 pressure and including a manoneter tube which can overflow back into the
seal ed chanber via a water g _reservoir. 6. The gas insufflator
.according to claim2 wherein the electrically operated air punp is
positioned at 5 the rear of the frame. 7. The gas insufflator according to
any one of the preceding clains wherein ghe length of flexible tubing is

| ocated when not used in a coil at the 10 rear of the frane. 8. The gas

i nsufflator according to any one of the preceding clainms wherein a carry
handl e is provided to assist the portablllt of the insufflator 9.
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di stribution valve assenbl y 1 ncludi ng gas rel ease neans_ an el ng. coup Ie
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provi de the gag HAderspressdeeche.a patient whereby gas can be provided to
the patient at a controlled 30 flowrate fromeither the source of gas
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pressure. . AThAg{ SZSAI:@UAQSE ASED AEEME®@ AE. ASKRIBYS three taps 51,

\ eJK kKEg\

S el S e
KMzupkf a\ W cEF@&F@ﬁFcaﬁ%&l} Hed)ta] caT ] @&Fcaﬂ"é@@hnﬂ] ef%a(,taljlt%] ééT—@HFca] ca]
ca] c"a] ca] cafeg] cad el £EAd C alierhea

A s e
&i &(%A&i_&Ni&j Sk &} txisai chb]acﬁde&a] aa%dcat]}na] Gr&%rﬁﬂﬂe(t&]ma]a@a] cahcal C&]t@&]eC??ﬁﬁ.]( f?](f
a] ca] ca c ¢ a ca] cal.cal ca

(()**9+H$?+ gkﬁg¥,$%8 g@%fggéfc]ca]c% ca] %@%%caf%éﬁgﬁ?hg]ca]ca ca] ca]
ca] ca] ca] ca] §&Fca]lc'~a]oé§] eakealec Al mIUeqd:a]fcaQUnﬁ} cejelal . gontinngng/ 11182
| 2| 2} 22333334444 X5 285264 Gn#SPi hadbelea] cahealsakeal 6akcqlud] eal cal ca

] ca] ca] ca] ca ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca cajcalcalcalcalca! {6669//%/ &
111821 2| 2} 22885935244 MBEREEBTHIB) fni W 7 eFedPcarca) @8F c 4R c8fca] ca]
ca] ca] ca] ca] sabed] cahgal.ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca9;

\ef H $z 0@&|& () S10%t| & ()-s10%| & ()-y 10% & ()-s10%t| & ()-yf10%t| & () -
L,4 10% % ()-:eL! _zxX6*$'L""10% | & ()-!'n9"10% | & ()- '9"10% | & ()-
!9"10%4|4|& Ehe insufflator described above uses the minimum of

components and is dimensioned to be 45cm high, 25cm in
length with a depth of 12cm. The insufflator weighs
approximately 5kg and the handle 25 on the top of the
25 perspex  box 20 provides transportability. The
ingsufflator is also 20cm in cross section which also

contributes to its portability.

Extensive testing has been carried out to check the
30 accuracy of the insufflator against calibrated pressure
and flow monitoring systems. The insufflator described
above performs very favourably against much wmore

sophisticated and considerably more expensive equipment.

35 To minimise the cost of the insufflator, readily
available laboratory materials were used in its
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KreQ%d) &b tesshir8” 10866008 rHd - I 1% 1Eetal frame with the
:EEBébéﬁlf@%§@%()were constructed in the laboratory
workshop. The sterile filter cap and the silicon tubing
are both components commonly used in tissue culture

laboratories.

The celluloid acetate filter appears to be an effective
barrier to generate sterile air discharge, although it
wag discovered that the filter tends to slow the gas
rate down by about 2 1litres per minute when the
diaphragm pump is in use. It is thus suggested that
when the insufflator is used to train surgical skills on
an animal, the sterile filter could be detached for
higher gas flow.

The dual supply of CO2 and air renders the insufflator
suitable for use not only in hospitals but also in
outdoor situations such as for veterinary use where
compressed air supplies are not available. The
diaphragm pump provides a continuous uninterrupted gas

flow for long surgical operations.

The cost of the insufflator is a fraction of the
commercially available models and thus makes the
insufflator attractive for use in surgical skill
training and veterinary procedures. Furthermore, the
safety features such as the use of sterile gas delivery
and excess gas purging with sustainable flow renders the
apparatus as qualified for «c¢linical wuse. It 1is
understood  however that other more sophisticated
features could be incorporated into the equipment such
as means for automated gas control and alarms for over
insufflation. These features would be particularly

desirable where the equipment is put to clinical use.
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supporting gas circuitry including a gas inlet and
5 a length of flexible tubing as a gas outlet, the
gas inlet being adapted for independent
interconnection to two gources of gas, the frame
having a front face that supports an adjustable
flow meter coupled to a distribution wvalve
10 assembly, the distribution valve assembly including
gas release means and being coupled to a manometer
and the length of flexible tubing that is arranged
to provide the gas under pressure to a patient
whereby gas can be provided to the patient at a
15 controlled flow rate from one of two gas sources

with continuous monitoring of the supply pressure.

2. The gas insufflator according to claim 1 wherein

the gas inlet is adapted to be independently

20 connected to an electric air pump or a cylinder of
compressed gas.

3. The gas insufflator according to either claim 1 or
claim 2 wherein a filter is positioned between the
25 gas inlet and the gas outlet.

4. The gas insufflator according to claim 3 wherein
the filter is positioned between the flow meter and

the distribution valve assembly.

30
5. The gas insufflator according to any one of the
preceding claims wherein the manometer comprises a
sealed compartment containing water, the
compartment being adapted to receive gas under
35 pressure and including a manometer tube which can

overflow back into the sealed chamber via a water
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7. The gas insufflator according to any one of the
preceding claims wherein the 1length of flexible
tubing is located when not used in a coil at the

10 rear of the frame.

8. The gas insufflator according to any one of the
preceding claims wherein a carry handle is provided
to assist the portability of the insufflator.

15

9. A gas insufflator comprising a portable frame
supporting gas circuitry including a gas inlet and
a length of flexible tubing as a gas outlet, a
source of pressurised gas and an electrically

20 driven air pump both being adapted to be connected
independently to the gas inlet to provide two
independent sources of gas, the frame having a
front face that supports an adjustable flow meter
coupled to a distribution wvalve assembly, the

25 distribution wvalve asgsembly including gas release
means and being coupled to a manometer and the
length of flexible +tubing that is arranged to
provide the gas under pressure to a patient whereby
gas can be provided to the patient at a controlled

30 flow rate from either the source of gas under
pressure or the air pump with continuous monitoring

of the supply pressure.



