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apapura| Retipal D.etachment without
proliferation (pure gas)
SaHAYUS | Diabetic Retinopathy
ajoputa) F{etinall Deﬁaohmen’l[ COF6
(gas+air mix after vitrectomy)
WAZ | Macular Holes C2F6
!_lll o e
HUEES | Giant Tears SF6 C2F6 v e i
‘ - " ;)molmologqschos Gases
zagaAZey | PVR -- C3F8 - &
oA+ | Ocular trauma SF6 C2F6 -




Retinal Detachment (pure gas for retinopexy)

Diabetic Retinopathy
Retinal Detachment (mix gas/air after a vitrectomy)

Macular Hole
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Giant Tears

PVR
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Ocular Trauma
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C2F6

Expansion delay 1 day 1.5day 3days
Effective tamponade time maiof the eye volume) 6 days 12 days 30days
Presence of gas 15 days 30 days 60 days
Rate of expansion 2 33 4
Concentration for a non-expansive gas 20 % 16-17 % 12 %
Maximum volume of gas 1.5ml 1ml 0.8 ml
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R PRI A3cEoLE SF6 | C2F6 @ C3F8
ZHGHsH atat Qb E57tA e
Simple RD Retinopexy Pure gas 2tHE (ml) 1.5mlL Tml 0.8mlL

weld 2x=
Complex RD Vitrectomy

t2+87] 2

HEE 7t %

20% 16% 12%

Mixture Gas + Air

50mL7|& 7t2%

SF6 20%= 10ml 80%= 40ml

16%= 8ml

C2F6 84% = 42ml

C3F8 12%= 6ml 84% = 42ml
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Sulfur Hexafluoride ( SF6 )

F
1) SF6 Sulfur Hexafluorid | F
) ulfur Hexafluoride \ / C. e
Se3ld /623 98 / SER0 3
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aFak7LA . c2F6 & C3F8

Pertluorocarbon ( C2F6 & C3F8) C2F6 @

A= 2HEEA | :
1) C2F6 Perfluorethane HE=F 22 & CI: (|: -
C: Bt
2) C3F8 Perfluoropropan HEFLLE T Z Tt I l I F-24/2A9%
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CHARACTERISTICS ADVANTAGES

Poorly soluble in water Guarantees the presence in the eye for a £ long term.

<2 8ol g7l ettt EM 2

Chemical inertness No toxic, low interaction with organic tissue.

ofstH o F=d, DY K2 42 AE
Transparency Easy visualization of the posterior segment.
S8 SOFRO[ A2t}
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CHARACTERISTICS

High difference of surface tension
with water (71 mN/m at 20°C)

=3fe| HHFYH X}0]

Very low density/water
L_I-o I:IIE/E

= 0
ZtA BY U Y
AD\ﬁJNgTAGES

Effective sealing of tears
A HS

Creation of a unique bubble
— Filling whole space

— Good cover, even if the retina is folded

High reapplication force on the tissue

ENBREE

— progressive reattachment of the retina

— drainage of sub-retinal fluids
— stabilisation of the retina

PRECAUTION : avoid a massive displacement of sub-retinal fluid in the macula through manipulation of the globe |
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CHARACTERISTICS ADVANTAGE
N
-"'r 2 mil
/ \!

Large surface tamponade

e EHC| BHEY0IE

03mlL 2mlL
90° of cover 180° of cover

Modification of the patient position allow reapplication of localised retinal micro-detachments
2EXLO| Kb HE 2 =282 X 20 ==

Gas bubble mobility
71X 0|58
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Poorly soluble in water
K2 8=

Chemical inertness
Brat orH A

Transparency
FEE

High difference of surface tension with water (71 mN/m at 20°C)
=ate| EHEE X}o|

Very low density/water
“e UE/E

Large surface tamponade
W2 BHO EHELHolE

Gas bubble mobility
7|% 0|38

P g

Guarantees the presence in the eye for a + long term
o1zt Seto] ettt Exf HF

No toxic, low interaction with organic tissue.
254, o] Y 4S5

Easy visualization of the posterior segment
FotEo| A|Zt3}

Effective sealing of tears
2 E5 M

High reapplication force on the tissue
SRR

Modification of the patient position allow

reapplication of localised retinal micro-detachments
gxtel xtM| HE2 qa8E|e| X =0 =&




3 cc 1. Expansion #%&

2 CC

BUBBLE DISSOLUTION
1 cc

O cc |
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] 12 302 61
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Initial expansion induces an increased pressure. Progressive dissolution induces a decreasing tamponade surface.
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SF6 C2F6 C3F8

oS ek fEkE ERTIA P
Simple RD Retinopexy Pure gas Z|tHE (mL) 1.5mL TmL 0.8mL

HI

Qe BHE Jta+E7| B8 HIEE 7t % 20% 16% 12%
Complex RD Vitrectomy Mixture Gas + Air 50mL7|E 7hA =t 10mL smL 6mL
' SF6 C2F6 C3F8 * 50mL FALY] AFSA] 7)&0) ShhUITH
10mL 8mL 6mL 7}~ + 7] 8 HIE 504 FusloiFAL. L
: | v v W
v ' __ S8 S S
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*The favourite gas injection for simple RD : 0.3ml of SF, Sh& (F)a1er
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. Hypertony
Sub-retinal passage - Retinal tear CLINTPS,
- Haemorrage - Cataract a5
- Choroidal /sub-conjonctival passage i Inflammat|or1' dEols
- Endophtalmitis ztopg =

- Keratopathy

I 27|AbE

A patient implanted with intraocular gas must absolutely
of W 7tA7E =Y & 2Xts Aoz Y HgtE HSHAIRL
* Avoid pressure variations
(elevation, travel by plane, diving with or without isobar caisson, hyperbar caisson treatment)
(&, Y| ofl, FH] RF0 2tA 8i0| o], StO|I HE A 0| X| &)
« Avoid nitrogen protoxide anaesthesia.l
AT ZEZA|E OHH|E TSR A|
A patient who is not able to respect head position (obese, pregnant)

Hel /X E fet A E FE = Sle A HIT Y4)

1. Lockwood AJ, Yang YF. Nitrous oxide i
nhalation anaesthesia in the presence
of intraocular gas can cause irreversib/
e blindness. Br Dent J. 2008 Mar8:204
(5):247-8
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GAS U2FZ7IA vs. SILICON OIL Alz2|& ¢

7k < SEHEH > BEE
Vitrectomy
- = 2holl EO2LCt
- Easy to inject Bl - Stay in the eye . gPEOl BEU0|S
- No secondary surgery - O FE RS ) Eg;rgatr:rrr\]t ;ceeagriprn]gnade - A|ds
- 3 gas for short-medium term tamponade - 7|ZFHCIE 7[A2E ) : - —
_ Strgong reapplication force P 7I-;Ex49_a: = - Preservation of the surface tamponade - EH EEL0|=2 2E
- Efficient sealing - ERnss - Difficult to inject and remove - F WAL 0B
) . Sexio|olx= _ i ~ati
-Disappear gradually 'Q'_E“" =< ] go rea.p’ohcatllo.r]wc.pre.ssure - M U QIS
. MEIEO| ATM otential emulsification N
= - AL 73 IsY

YU QI Cf o2t} -
- Simple RD

Macular Hole,

- Diabetic retinopathy

- Traumatic Retinal Detachment

k|

ITHHOI CHAFSIRL
RD with proliferation
- Giant Retinal Tears (>180°)

- RD with AIDS

F3tX

|| 3tx} - - O - 2! 3,
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« Avoid human error Zr¢] Al 2k

« Guarantee gas purity 7f2&=+E HE

N
A\
A - zaaa
« Due to unsterile liquefied gas container g} 714 &7 |
» Due to manometer and pressure reducer &t A U 2+9}

L = B71A

« Pressure variation QJSEH=

=
 Nitrogen anesthesia 240}
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Specific valve

RIS
Over pressurized gas chambers

357127 | £
A 3-layers internal pouch

=0|s Ao
Aluminium case

Long term canister tightness

0A
13

712401 AT EHEF

[ e

1L

No air penetration

OH

7|5 X

No varnish interaction, nor impurity

o, =2==X

ok

No permeation
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Human Error |23}
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ARCAD, ARCEOLE 2t7}A0| &3

- SAVE TIME & MONEY
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Atmospheric

Liquified gas

o g e

TArceole pressurized gas

I Atmospheric pressure
prefilled syringe

pressure pouch

ARCEOLE 7}2t712

71471 =EIIA
(10mL)

AREEFA 7
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ISPAN*

Perfluoropropane (CsFs)

c € 0123
LIQUIFIED GAS UNDER PRESSURE

CAUTION: Federal (U.S.A.) law restricts this device to sale by
or on the order of a physician.
NOTE: Do not use the contents after the expiration date
printed on the cylinder label.

DESCRIPTION
ISPAN* Perfluoropropane (CsFg) is a liquified gas under pressure and is administered by
injection into the vitreous cavity. It is (CsFg) from the
chemical family. The boiling point is -36.7°C (-34.1°F) and the vapor pressure at 20°C is
100 psig (pounds per square inch gauge). Perfluoropropane is clear and colorless with a
Taintly sweet 000r. ISPAN® GaFg purily: perfiuoropropane (0ctafluoropropane) 99.6%

air 1000 ppm and per 10 ppm
INDICATIONS
ISPAN* Perfluoropropane (CsFe) is a surgical aid for use in the treatment of
retinal by . It is used in the form of an

intravitreal injection for selected retinal breaks and to aid in resorption of subretinal
fluid. Associated measures used include transconjunctival and transcleral cryotherapy
and laser photocoagulation

CONTRAINDICATIONS
Proliferative vitreoretinopathy (PVR) greater than Stage C, the mental or physical
inability to maintain the therapeutic position for 5 postoperative days, severe glaytoma
with more than a minimum of field loss and a cup to disc ratio equal to or great;
0.8: uveitis; severe peripheral retinal degeneration: and high altitude travel, ii
but not limited to airline travel

MODE OF ACTION
During the healing phase, the surface tension of the gas can prevent fufther progression
of the retinal detachment by holding the retina against the choroid ang permitting the
retinal pigment epithelial pump to remove the subretinal fluid. The gérfluoropropane
diffuses from the eye in approximately 6 to 8 weeks.

WARNINGS
Use of Nitrous Oxide (N;0) must be stopped at least 10 minut;
ensure an adequate postoperative bubble is achieved. Do ngf administer Nitrous Oxide
(N,0) if a gas bubble is present. Nitrous Oxide (N,0) rapigly partitions into the gas
bubble causing expansion and a pressure increase in the/eye that has been known to
result in vision decrease and blindness. There is a risk AT cataract formation if the lens
is inadvertently damaged by the needle during gas injfction during pneumatic
retinopexy.

before gas injection to

Do not use the ISPAN* gas if the cylinder pressure is below 50 psi as the expansion
performance of the gas may change resulting in elevated intraocular pressure.

Acute rises in intraocular pressure (10P) which threaten ocular blood flow for greater
than 10 minutes should be controlied with paracentesis of aqueous fluid or removal of
part of the gas bubble. Patients with compromised ocular blood flow such as those with
severe diabetic retinopathy or ocular ischemia are at greater risk of vascular occlusion
following the use of an expansile gas bubble. The intraocular pressure (I0P) should be
checked by an experienced surgeon with either tactile touch or applanation tonometry
when ISPAN” CaFe is in place. Schiotz tonometry will give false low values compared to
the true 10P.

Patient positioning following intravitreal gas injection is of great importance. The bubble
must be properly situated with the proper positioning to allow contact of the gas bubble
against the retinal hole or holes internally. Prone or seated face down positioning can
prevent protracted contact between the gas bubble and the lens to avert a posterior
subcapsular cataract, as well as 1o prevent pressure on the ciliary body and iris, and to
prevent pupillary block in aphakic patients, which might increase intraocular pressure.
The central retinal artery should be monitored during and after gas injection.
Administration of systemic carbonic anhydrase inhibitors or topical glaucoma
medications may be given for less severe elevations of intraocular pressure.

Hepots T

Air travel is contraindicated until the gas bubble has completely dissipated.
Normal cabin pressure changes will cause a severe enlargement of the gas
bubble with a resultant increase in 10P. '+

Patients should not travel through high elevations and over mountain ranges [
until the gas bubble has dissipated.?

Patients should not receive hvoerbaric oxvaen theraov until the nas bubble

Do not use the ISPAN* gas if the cylinder pressure is below 50 psi as the expansion
performance of the gas may change resulting in elevated intraocular pressure.

are pjovided with this product and should be given to the patient prior to
disgfiarge from their eye surgery. The patient card is a convenient way to remind
thy/patient about the Important restrictions noted above, including limitations on
e use of Nitrous Oxide (N,0) in subsequent surgical or dental procedures; travel
in an airplane or through high elevations; and when to remove the bracelet. The
bracelet is to be worn by the patient to alert subsequent health professionals that
the patient may have a gas bubble in their eye and to confer with the
ophthalmologist prior to treating the patient. Ensure both sides of the bracelet
and card are completed and reviewed with the patient. Additional cards and
bracelets may be obtained from Alcon Customer Service at

1-800-862-5266, or your local Alcon representative.

Reorder: Hospital bracelets - TAM110; Patient Cards - TAM111

1. Lincoff, H, Weinberger, D, Reppucel, V, Lincoff, A: Air travel with intraocular
gas. I. The for . Arch
107:902-906, 1989

2. Lincoff, H, Weinberger, D, and Stergiu, P: Air travel with intraocular gas.
I1. Clinical considerations, Arch Ophthalmol 107:907-910, 1980

3. Hanscom, TA, and Diddle, KR: Mountain travel and intraocular gas bubbles, AM
J Ophthalmol 104:546, 1987

4. Jackman, SV, and Thompson, JT: Effects of hyperbaric exposure on eyes with
intraocular gas bubbles, Retina 15:160-166, 1995

PRECAUTIONS
Caution should be used in eyes with angle recession, pigment dispersion syndrome,
significant anterior synechiae, traumatized eyes and eyes with significant vitreous
hemorrhage obscuring an adequate view of the peripheral retina

Sterile surgical techniques should be used for Injection of ISPAN* CsFs. Blepharitis
or other lid infections should be treated as if for intraocular surgery prior to using
ISPAN® CsFs for pneumatic retinopexy. Endophthaimitis has been reported rarely
following pneumatic retinopexy.

There are no known teratogenic effects of ISPAN® CyFg when injected into the
eye. Until such information is available, it should be used with caution in
pregnant women.

Sterility cannot be assured when the gas is transterred from the tank to a sterile
syringe. The gas must be filtered through a sterile 0.22 um filter prior to injection
into the eye and used (mmediately. A pressure reducing gas regulator should be
used to remove ISPAN* CyFg from the cylinder. The delivery pressure of the gas
should not exceed 10 psig. The lecture bottle stand is recommended for maintaining
the necessary upright position of the gas cylinder during use. Close cylinder valve
when not in use
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EMRIE) AMH 28 7HA FALZ| ATM pressure

Plastic syringe is not a right solution because of air permeation
through a plastic syringe-container at atmospheric pressure.
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0 3 months 6 months 12 months 24 months
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2 4 8 8 ““:(:m 12 14 186 18
Purity at
Product manufacturing date 3 months | 6 months | 1year | 2years Re su ItS
99,99 % 99,80 % Dosage de la purete du gaz SFé
99,90 % 98,55 % Pic Composé Temps RRT Aire Hauteur Area
# [min] [uv*sec] [uV] [%]
1 ai 5211 1.0 5183024.23 366085.17 45.9
DN RY% 6N | A% 2 .SILB 11600 22 6102224.60 273065.93 54.1 /
99,00 % 49,80 % 11285248.83 639151.10 100.0




EFALRIE) AFE 28

7tA FAEZ| ATM pressure

27| £t 20jl ALM =80 Bl 7k EFMIE A MIZE2 IFU0| 215 Bl SEXCL=7| 714 S5 50 % S7HAZLICE

Because of air permeation, manufacturer increases the initial concentration of gas by 50% over concentration mentioned in the IFU
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EasyGas SF, R
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G-80950

20% Sulfurhexafluorid
with 80% air,
Syringe 40 ml, sterile

EasyGas SF, —
. . Pic Composé Temps RR Hauteur Area
Effective tamponade time [days] 6 # [min] [u [uv] [%]
AL : 1 air 4.905 1.0 6160935.70 49 70.2
Retention time / Longevity* [weeks] 1-2 3 are 10958 22 260672648 1243318

_ : H * [0,
Non-expansive gas concentration* [%] = 20 8767662 15 62085326 100.0
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Arceole® by Arcadophta (srs; core; c3r8) patented® 3128
30mL single dose

Arceole® Set Multidose by Arcadophta (srs; cors; cars)

30mL single dose

MicroGas® by Micromed (SF6; C2F6; C3F8) patent infringement 5 &{ &l 5
50mL single dose

GasMate® by Howard Instruments (srs; cor6; C3F8) patent infringement 5513}
50mL single dose

GOT® by Alchimia (sre; care; c3rs) patent infringement 53 &5
75mL single dose
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ARCEOLE

Low-pressurized gas (7t 7t2)
1 to 5 uses => short duration storage
1~5AE=>HD2FHE 2

Small containers => easy storage
2 E)| =222

Lo O

1 set sterile => easy handle by the surgeon only
1 NE 2« => 21 AN 28t 2 F =

1 set with accessories => no additional cost,
manipulation by the surgeon only

BHACH 1T HE =>FII 8IS &5, 220 2fet 4 2 Jf

oIr

Pressurized container =>No toxic residue
e =2l =>54d &5 20| g3

ARCEOLE 7IY7tA vs. W37tA

Liquefied gas (23}7t2)

1 to 500 uses => risk of waste (shelf life, tightness)

1~500 8= =>HJI= 71 (B2 =4, JI24d)

Big containers => consuming space
22| =>A4A8 B2t

Non sterile container in a sterile room =>
manipulation by two nurses + 1 surgeon
SPHANAN B A2 EI]=>2H2 2tSAt+1 H| 210 QAN 28t &
Xt
X

Need of sterile complementary components (tube, filter, syringe, cannula,
gas distributor) & investment on non sterile intermediate equipment
(manometer. Regulator, feet..) + biomedical maintenance =>
important costs
S0 22 dF2 E2 Ul S ZB100

A E+==>ZLs 8lE

rol

FEG ERY + AH oSt

Raise of toxic residues with gasconsumption Multiples uses

=> residual volume non controlled
A AH|I2 0let K= &2 22 SItle==>H| SH &FH2 AIS
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ARCEOLE 7274 vs. W2}7tA

a4

{olo
Kyajes Atewd

o o
Y Y

Validation of sterilisation process,
of the gas through the filter

o 82 43, BHE S 7122l H38

Errors of understanding nurse / surgeon
U2 AL/ 23t O[AHZEO| O[3 F

Understanding of the process of use by a new staff
M2=2 22| O3 2F

Change of residual impurities profile
Norme ISO 16672-2003
o 2x==2f Bl

Control of the pressure of relaxation of the gas,

Conservation of the sterilizing filter
Jtrol ol 4 X, M W BE

35

Low-pressurized gas

717t A

Realized

No

(Mixture by the surgeon only)

OAHI-d ol B2 2%

Easy

Not applicable
Pressurized gas
(Homogeneous impurities
concentration)

Not applicable
< 2 bars during the design

Liquefied gas
L7t A

No/Expected

Yes/Potential
(Mixture by at least 2 persons

besides the surgeon)
3MEN Olgel 5 ER

Delicate
Hazardous

(Chemical impurities concentration increases with the d
ecrease of the vapor pressure resulting from gas use)

SI8% 242 SEs JlA ABOR 0% 57|30 Y

of &t =7t

Possible

if 2 manometers
QA7 FIH0|4Y B2 7l
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ARCEOLE 7274 vs. W2}7tA
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Usage out surgical theatre
T=T ol AEH

Complete traceability of the device per patient
shxfe A o

Ease of the follow-up of the shelf-life of the con
sumable
20[3t LE7|3t 2ol

= L

Transport
o A~
= O

Legal cover of the marking EC

Responsibility of the Industrial
O ECel ©H ®HA| Lol MY

Responsibility of the surgeon / hospital
Qp o[At / E R MY

Low-pressurized gas
717 A

Yes
(Retinopexy)

Yes
Complete set delivered with traceability st
ickers

Yes
Shelf-life on the package

No constraint
1000 units by air

Everything
including can, gas, mixture device, sterili
zation process
and use in ophthalmic surgery

Surgery only

Liquefied gas
HS7tA

No

No
(bottle — multi use of the same can)
Syringe traceability?

Hard
No real control

Restricted transport forbidden by air

Tightness of the bottle
Composition of gas

Selection of the medical device for prepar
ation and surgery
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ARCEOLE 7274 vs. W2}7tA A3CEOLE

vl 2
SOILOUO0D]

Initial investments
x£7| £x}

Purchase of consumables
A0 ESOY

Maintenance
SX|H|

Optimal availability of gas stock according to indications
HMe=0f M2 A|™Mo| 7tA X SE

Time mobilization of staff for preparation of consumables
ADE FH|S9(3 M| A7t S8

Return on investment
(Surgeon, private hospital, hospital)

SXp9)

Economic loss
BN &=

Low-pressurized gas
74712

Very low
(stock)

No
(complete set)

No

Low investment
SF6/C2F6/C3F8

Low

High

Low / Rare
(when shelf-life have been passed)

Liquefied gas
HSL7tA
Important

Double pressure gauges & reducer of pressu
re, tripod

Yes
(tube, syringe, filter, needle)

Yes
(each year)

Huge investment
(1 to 3 available gas)

Important

Low

High volume of non
consumed gas
(flushing ...)
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20%= 10ml
16%= 8ml

12%= 6ml

80%= 40ml

84% = 42ml

84% = 42ml

2 @ 71~ nes ASR te 9o T8
SF6 C2F6 C3F8 = 50mL FAF] AFZA] 71&9] QhiLCh
10mL 8mL 6mL 7I& +37] EFHIE 524 FUSIHFAL.
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20%= 10ml 80%= 40ml

16%= 8ml 84% = 42ml
12%= 6ml 84% = 42ml
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SF6 71 20% 871 s0% ascolz

ok~ W

ZAL7| ATkt FAP| S0 £X] %1 & 20X ol

ZFAYTO FAZIE X0 kA7) FALZ(0f 2 EOF SO{ 71 THLf
TA| =5 10mL7HA| 2LHE B 7tAS HEICH

10mLZtA 7L HOote FAZ|9 HOHE &

—1
O
ZHE M AStd, FAHE S =O0F eH+H0f FRistoy.

C2F6 7t2 16% : 37| 84%

vk~ weN

FALZ| HOHIF FA| &0 EX] @0 & S5 0|=X] 2elstt

TP QU0 FALZ|E ROF ZEATE FALZ|Of 2E] EOF SO{7HA ohCt

FAZ| =34 smLtA| 2HE YO JtAE H 20

8mLZtATE HORU = FAP|Sl HIHE =34 50mLIHK| @7 42mLe| 7|5 o= elCt.

2HE MAotL, FAHHES =0 QH=H0f =JeHet.

C3F8 7IA 12% : 37| 88%

v A N

FAZ| BU7E FA] SO 2X| B2 H SHO0|=XA| =elettt.

JFAYTO FAZIE RO kA7)0 FALZ|0f R2f EOF SO{7hA THLf
FA| =82 emL7tA| BLUE B0 7tA S HEICH

emL7tATE SO E A 2O E =3 4M 50mLTHK| 27 44mLe| 7|8 WotSQlLt,

ZHE MAotd, FAHE S RO0F 2H+H0f = Ristoy.
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OPHTHAMIC GAS / RETINAL GAS
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MEZA 2T (HAS) AEE 169 =3 2L 55

Tel: 02-326-1091 Fax: 02-326-1090

S %E www.shinhaneye.co.kr E-mail: shinhaneye@naver.com
Ofe[d: i+ dES XA 30 C[Z  Tel: 053-753-2799
SAZEHXAL MOl H CIH A Tel:010-2504-8274
8- ZRAX AL o & C| = Tel:010-3762-0605

I“ lde gaz ophtalmique

) of ophthalmic gas
O J =ion de gas oftadimico
e di gas oftalmico
Hhtalmologisches Gases
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