
... : • • 

PATENT SPECIFICATION 
NO DRAWINGS 

1,110,576 
Date of Application and filing Complete Specification: 18 Aug. 1965. 
No. 35459/65. 
Application made in Japan (No. 47657) on 22 Aug., 1964. 
Complete Specification Published: 18 April, 1968. 
©Crown Copyright 1968. 

Index at acceptance: -Al D(2M. 3C) 

Int .. a. :-A 01 n 1/02 

COMPLETE SPECIFICATION 

Preservative for Human and Animal .Eyes 
I, YASUHARU KUWAHARA, a citizen of We have noted that although the prior art 45 

Japan, of 27-1 ShinanO-machi, SIµnjuku-ku, teclmiqu~s might be somewhat satisfactory 
Tokyo, Japan, do_ hereby declare the inven- for the preservation of corneal grafts to. be 
tion for which I pray that a patent may be used in· 1amellar keratoplasty, they a,re of no 

5 granted to me, and the method by which it use in preserving corneal graftS to be used 
is to be performed, to be particularly de- in penetration keratoplasty. Further, we have 50 
scnoed in and by the following statement: - noted that the prior art techniques deal mainly 

TIIlS INVENTION relates to the preser:. with physical dehydration of corneas (as in 
vation of human and animal eyes. More parti- freeze-drying or glycerine treatment) or with 

10 cularly, this invention is concerned with a physicalAnsulation from water (as in storage 
liquid composition !for preserving eyes ex vi:uiY in various oils). If successful corneal trans- 55 
with the retention of their optical properties, plants are desired, not only in lamellar kera-
and the preparation of the said liquid com- toplasty but also in penetration keratoplasty, -
position. . it is essential to maintain the optical pro- · 

15 In the prior art, several methods have been perties of corneal tissues at the required level. 
lllliade to effect the preservation of eyes eix To realize this, we have investigated the 60 
'Di'Do with the retention of their optical pro- physiology of the eye in 'Di'Vo at. some length. 
perties. Fixation with fonnalin arid immersion From our extensive studies, we have found 
in liquid paraffin or blood serum are well that a liquid preservative for corneal giafts 

20 known. Freezing or freeze-drying of eyes, as can be obtained by addition of certain macro-
well as their storage in a moist chamber, have molecular substances ana vitamin C (1-ascor- 65 
also been proposed. None ·of these methods, bic acid) to a liquid composition· which may 
however, is very satisfactory. For instance, the be considered as a liquid model of the aqueous 
probability of success in transplanting a cor- humour. For convenience, such a liquid com-

25 neal graft which has been stored at 4°C. in position will hereinafter be referred- to as IUl 
a moist chamber is found to be approximately artificial aqueous humour. 70 
10/23. Where a corneal graft stored at 4°C. The present invention provides a new liquid 
in liquid paraffin is used the probability of composition which is useful as a preservative 
success is· approximately 24/46. Freezing of human and animal eyes and .corneas to be 

30 methods which have been considered promis- used in corneal transplants including both 
ing up until 1:he present are also unsatisfac- . lamellar keratoplasty and penetration kci'ato-- 75 
tory because they cause undesired penetra- plasty. 
tion of the aqueous humour through the cor- In accordance with the. present inv:ention, 
neal endothelium to the parenchyma until the there is provided a liquid preservative for 

35 cornea becomes cloudy. Furthermore, human and animal eyes, which comprises an 
vacuum-dried transplants unavoidably suffer artificial aqueous humour containing a sodium 80 
from swelling and opacification of the cornea or potassium keratosulphate, chondroitin-4-
when it is regenerated. In order to remove sulphate or chondroitin-6-sulphate and vita-
the physical troubles accompanying the freez- min C. 

40 ing method, it has been proposed to carry The term "keratosulphate" is used herein 
out stepwise freezing in a glycerine or gela- to describe a complex polysaccharide com- . 85 
tine medium. However, such a proposal is prising an approximately equimolar amount . 
worthless if maintaining the optical properties of each of N-acetyl glucosamine, galactose and 
of the corneal . tissue .is a serious problem. sulphUric acid, "chondi'oitin-4-sulphate" de-

{ Price 4s. 6d.] 



scribes a mucopolysaccharide derived- from. 
~()qdr~Wi .. vrhca:e t!tc: sulphate residue is ~r~ 
taCfled' .t<;~ the .4~pos1tlon of the galactosamine 
reSidue; iii '"chondroitin-6-sultbhate" this sul-

5 phate. ~d11~J.~, a~~~.~ ... ~ '?.'."P,Os.Ial),iQ9,,<#· 
. the galactosamme. iu au. ·mese natw:: muco-
polysaccharides, sulphation occurs only on the 
galactosamine resid~ tu,l,d n.~ oq._ ~e. otlre,r. 
saccharide derived irioi~, . glµ~~c · a94! 

10 Unexpectedly it is fourul' 'that the respec;::. 
tive calciwn salts of the acidic mucopoly­
saccharides are not effective fot-.the- pmpose .. 
of the present invention. Addition of suitable 
mucopolysaccharides makes possible maintain-

78.: 

heffh.i· means· a liquid having a· compositi-;m 
similar in effect to natural aqueous humo'ur. 
Such a liquid may be a kn.<?WD: . a,q\(COUS 
hwnour substitute. o~!o~. ti~~< in 
vatjQu.s. pJ;i~o]pgical ~~!'· A~~gl_y~ 
Ririger's s~luti~n 'is a,p/ -~R!i!' · aq,~~µ~; . 
humour w,hkh can be u~. ix!· tW.~ inV'entjoq. 
.A;4<!~. thQt9~ studies o( phys~co-cb,~1. 
pi:~es. ot true. ~queou~ -~Qt,!!~.•~~·.· 
we ~ve found th!\~ the most sucg:s$1, RJ'C.:" 75 
servation of eyes · can be Q.J?ajiu:4.. by. u~g,. 
as · an artificial aqueous humour, So!l. . aqueous 
solution define;~ b~l9:w: 

15 ing the activity of corneal cells, preventing. Component Streu~ 
swelling of the cornea so tliat it may be Na+ 129-157 fuM/1 80 
kept transparent. The amount of acidic.Diuc():. K-i:. 3.5-3.7 ·mM/l . 

. polysaccharides added ~ vary_ v4tbin the Qi+i: 1.12-1.18 rnM/l 
range from 0.75 to 1:2.5- g., ·preferably 1.0 Mg*- 1.16-1.24 mM/l 

2(). g,, p~ lQO. m),. of the arl;ifttjai. aq\1.CO:US Q-:. 121,6';-:-129.i mM/1 
.. hmnoiP:. ·· · · ... · · · -- Pb[-~- o.485-=-0.515 mM/I 85 

· Th.e. vitamin. C which is add...ed together. S,P,4"°"". 1;16-1.24 rnM/l · 
"!ith ... th.e, 'li9.4ic. iii,U:tj>p9lysa~!lfic;Ie.~. :· WiK llCO., - 21.9=.-23-.3.- mM/l 
u,irual,ly. be in ~ ~qW;lt. f~. O.~ tQ, O,?- ~·'· Glric0se · . s:-20 riiM/l . 

25. Pf#erably 0 .. 1 g,, ~· 1().,Q aj. ~ f!1~ art!"' Alkali'metal salt . . . 
fi~u1l aq1:1eoµs_. hUJAoo.i:. Us~ ~ ~:. C m,. . of · 1-gJ.ufuniC 90 
th~ liqpi? con,ipos).ti~n o,t th~ pre~t, ~v~" ac,id - . '·. . . . 0._25~5 n:t.!\1/l· 
t!.~n. is not ~.ly ~s$l "f.ot ~blcr p~~~"-= 
tl<m_ of the CQIJl~,. but. lS alsP. effecti.V.e lll.. The:"- ab9ye. solution may be p,repare~ a~. foJ.,., 

3P:. a¥~rati#g. ~.of.· n:,~, w~cl,t, .~Y· c>ccui; lqws: Sp,~~ib.le, electrolyt~s w!11ch- are. caPa.blc;-, 
duJ;'ing transplan~tion:: · · · of p;rov~d11J.g, . th~ respecttve ion: components, .. 

.. The liquid piepacitj~ o_f the,_ iq,'l!'~~oµ,. is. i.e. sodium chloJ:ide; potassiwn chlorid~, ~~"'. 95 
f~ mqre effe¢#.ye, i9, ~ p~ezya:tion. .. of cium chloride, potassium dihydrogen_ ph~. 
co~al ,gpdts t:hzjl .. a. siiPilar .. soJ:tino.n. to. w.hich pha, .... re_; sodi.·.·.uµi .. hydl:ogen .. ·. carb. ona •.. te, potass, ~$. 

35 . a9· aci<U.~: 'miJ,~poly,s~~a~4e '8A4 · Y.i.nini41· · G hy~og~ cai:b~re, magneSlllID: sµlph~te, . 
has n,ot b.e~ ll.d~~· FoJ:: eX~J:?le,. wl?-~~ ~wn. Sulphate, etc., are dissolvedJ~ app~ 
IWlgef's soJu.tio~ p~! se: .is ~ve for Pl'.¥,. ~.- amC)unts .. into .re,.distilled sterile wateJ;, 100 
s~~ti~n .·of cp~al. gr¥t~. On1Y .f~. ·8: very;. and -~n, gl~ose and alkali metal 1;-gluta-, 
ShQft tun..e, ~y on~. Of, tw(l .. hp~,, ]ij~i:'S ~te). e.g. socf~µi:n or potassium 1-gltita~te' 

49 solJi~ion . to. which a. i#:iic;opo~#chaijd~ an4 are addt:d ta the resulting solUtion. Care 
vf~· G ~1cr: h;e~.· a4d,e~ is,. c11:pAA.le,. of shOuld: be taken in the sequence. of addition 
preserv,mg comeal gnl~,. (9r ' 8. 't~ .1().; ho)µ's, of' mdiY.id.~ c0mponents. to. avoid the . P..~~ 105 
wi:t:h eyQ4 ~.SQlts .. , ~ ... sµ~s~q~~t- Ptamj.~g. si"le.'f9rmatipµ. of any precipitate.. P.assa~. of ... 
Whc:n . sµ~. a. ~J~on . h~~g. ~·· conip9~p9µ . c~on ~iox~de .. gi.s, is preferable. Joi: this .. t>m..,; 

4(5 specified later 1s . ac4tp~e~. ~-; a~.- 8:Jt!#i.C1~- p~~ Altf1:ou~ the exact roles. of. indiv14~1 
aque~qs ... ~i;ttPQ~ :. 1~. q)ffi~JM~OP.t. ~i#ih the co.~p9n~ts· ~: not fully clear~ it. is. ~SsUDJ.~ .. 
abov.~µ)d,i~~eg tw~, c9~1j>OP.~~' it., ·a1tl?~S tha~ sJ:uq>S.e,, sc:ne~: as ~ energy. source. an<~ · 110 
sqc;~~:f91.. p~~fV~Jl9J1. of, c9rpe#,: gi;~. !~t. aUWi Dietal .. l,;.glutaµiate, ser:ves as. ·an . .i<>n-
o~ sey~ • d~n. 1\t; • p~~,e.~t, opffi.¢q~9~~s.. a;lri"iff. for . corneal .ce11S: S~Wll; glutai:pa~e is 

59, whp -~ coµc~c;4.w~tb .. cqJ;ll,e~ -~IMYD&· p~eferal:>le as,the alkali met~ 1-glqta,mat;e .. be...., .. 
set as a· goal the preservation of corneas.,. fqi,. Q!U$e. of .its good solubility in water. 
s~t ;~ ;~n:, i~di~tlff,.;f~J:n~ tai_J11,e. : .. ·.' his~e: .. · ._sapm.P~ .. e .. :un.~ 8:1.· ~.!°~uq~-·~µ ... comptp·u· ~ ... : .. ··.:. 115 
Cl.·: Y.. o~, 9. _· , e. l:rP~~·~: Q,. _ _.s1k.c-· rr .., 
a, d?.q~tecl, eye. 1-9 .. iµiy., ~<IW:$l.- P/il-~· ,., . tion. to. that of h~n. aqueous .bumout-@<f 

55, cor4pi~,, t!Je p~~~nt lll;Vc:n!J,q~. 1s .. epj)~ is. ver.y u8eful: for the. purpose.of;the-·.present­
making. m v.tew of.1ts .. realize11on .o(,t~ P.fe-:.. inv.:entj<:!n. B~ides the specified. compojleµt~,. 
~rv~#oµ · o~. · <19.q~r . eye~:-,· fc#,. 5e1l;eµ ; -~P.~ . t~. h11ltlatl aqueous humour further contains .. · 120 
Another great advantage of the present1 ll?-~... 1"."~P~iic :ad,q:, 1-cystdne .. and_ loW,er. m,ql~: 
v~µq'4.i~ ~t .~~,~~4.by.,usipg;.; ijqflid ~Ill'.. w~ight .. proteins. These. matcµia~. may. 

6q,, com.pqs1~pn . of_ th~, 1qv~~QJ1 .. a1lcw. I.!>'. sgi:;~ be a~ded to. the said mixed salt solution if 
a~ high .a$, 95% in p~~tip.g, ~1'4~~~ th~ t{,tal osmotic pressure. of- the .. solution is 
wIµl~ tll~ stoi:c;4 by,. al,l-~. on~. o~.-~ ·ppm; n~l:· intluenced '.thereby. Into. this solutio~ .. is.. 125 
mon.~l,thy. _odS500'1o~~or'~e· .. sas.' PJ:RR~9iW:y: of.:. sue~~,:'~~- then di,s~lv,¢ 0,75~1:25 WfV.% of,' a.. 

1, 1 s?C1ium or potassium keratosulp~~' chondroi".' · 
65 The tenn "artificial aqueous humour" used ttn-4-sulphate or chQlldrQintlJ).;6 .. ~phate, .. 

i' .. 
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with 0.02-0.2 W /V% of vitaµ$ c .. 
The following Examples illustrate the in:-. 

vention. 

EXAMPLli 1 
5 14.03 g. of sodium chloride, 3.865 g. of 

sodium bicarbonate, 0.462 g. of potassium 
chloride and 0.136 g. of potassium dihyc4"o­
gen phosphate are dissolved in 2000 ml. of re­
distilled . sterile water at room temperature. 

10 100% CO-ii gas is blown into the resulting 
solution until it is saturated. To the C02-
saturated solution, 0.339 g. of CaC12 • .tH~O 
and 0.592 g. of MgSO". 7H20 are added 
portionwise. Then the solution {2 L) is mixed 

IS with 3.6 g. of glucose and 73.6 mg. of sodium 
1-glutamate at room temperature. The re­
sulting clear solution has the following 
physico-chemical properties: 
Molar ionic concentration 

20 Na+ 143 mM/l 
K+ 3.6 mM/l 
Ca++ 1.15 mM/l 
Mgtt 1.2 mM/1 
CI- 125.4 mM/l 

25 HC03 - 22.6 mM/l 
PO.,,-- 0.5 mM/l 
so.,,-- 1.2 mM/1 

Total Osmotic Pressure 
309 

30 The solution (2 1.) thus preparea is mixed 
with 20 g. of sodium keratosulphate (herein­
before described) (1.0 W /V %) and 2.0g. of 
vitamin C (0.1 W fV %). The resulting clear 
solution has a pH value of 7.4 under quasi-

35 physiological conditions, i.e. under 5% C02 
and 95% 0 2• It can be stored in a plastic 
bottle (e.g. polyethylene) at 0°C. under asep-
tic conditions. · 

A cornea, together with a part of its pluera, 
40 is cut from a human eye extracted six hours 

after death. The cornea is then immersed in 
the above-prepared liquid preservative in an 
amount of about 50 ml. per eye. After storage 
in an ice box at 0°C. for seven days; this 

45 cornea is used in penetrating keratoplasty. 
The transplanted cornea does not show cloudi­
ness six months after operation. Visibity of 
the corneal cells is also found to be normal 
by inspection of oxygen consumption or tissue 

50 culture. 

EXAMPLE 2 
The same procedures used in Example 1 

are repeated except that the sodium kerato­
sulphate used in Example 1 is replaced by an 

55 equal amount of sodium chondroitin-4-sul­
phate. The maximum period for preservation 
of monkey's eye in this liquid preservative, 
during which period corneal transplantation 
in penetrating keratoplasty can be made with 

60 successful results is ten days. 

ExAMPLE 3 
The same procedures used in Example 1 

aft repeated ~cept that ~· s94_i~ kerato­
sulphate ~d .. in_ Ex~ple. 1 i$ replaced by a~. 
equal amount of sodium chondroitin-6-sul.- C5S 
phate or potassiiµn tjlon$h:oitjg~-su}phate 
(h~b~ore d@.tlec;l). I~. the: ~!!QltW.g: two 
clc;ar· solutions, oQe of whl.cb CO!l~~ sodi~ 
chondroitin-6-sulphate anc;l the otl;t,er potas­
sium chonc4"oitin-4-sulphate, h~atl, eyes . are 70 
preserved at 0°C. for seven days. At the end 
of that period, microscopic observation of the 
eye shows that no detrimental change occurs 
in their corneal structures. 

WHAT WE CLAIM IS:- 7S 
1. A liquid preservative for human and ani-

mal eyes, which comprises an artificial 
aqueous humour containing a sodium or 
potassium keratosulphate, chondroitin-4-sul­
phate or chondroitin-6-sulphate and vitamin 80 
c. 

2. A liquid preservative as claimed in Claim 
1, containing the acidic mucopolysaccharide 
and vitamin C in the amounts of 0. 75 to 
1.25 parts by weight and 0.02 to 0.2 parts 85 
by weight, respectively, per 100 parts by 
volume of &aid artificial aqueous humour. 

3 .. A liquid preservative ·ror human and 
animal eyes, which comprises an aqueous 
solution defined below: 90 

Component Strength 
Na+ 129-157 mM/l 
K+ 3.5-3.7 mM/1 
Ca++ 1.12-1.18 mM/l 
Mgi+ · 1.16-1.24 mM/l 9S 
CI- 121.6-129.2 mM/l 
P04-- - 0.485-0.515 mM/l 
so4-- 1.16-1.24 mM/1 
HC03- 21.9-23.3 mM/1 
Glucose S-20 mM/l 100 
Alkali metal salt 

of 1-glutamic 
acid 0.25-0.S mM/l 

in which. is further dissolved 0.75 to 1.25 
W /V% of a sodium or potassium kerat~ul- 105 
phate, chondroitin-4-sulphate or chondroitin-
6-sulphate, with 0.02 to 0.2 W /V% of vita-
min C. 

4. A method for the preparation of a liquid 
preservative as claimed in Claim 3, which 110 
comprises dissolving sodium chloride, sodium 
bicarbonate, potassium chloride and 
potassium dihydrogen phosphate in re­
distilled sterile water, saturating the re­
sulting solution with carbon dioxide gas, dis- US 
solving into the saturated solution calcium 
chloride and magnesium sulphate, adding glu-
cose and sodium 1-glutamate to the :resulting 
solution, and then further adding thereto the 
acidic mucopolysaccharide and the vitamin 120 
c. 

5. A liquid preservative for human and 
animal eyes as claimed in claim 1 substan­
tially as descn"bed. 
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vrith. 0;.0~-~.WN% of vi~, G.. 

The following Examples illustrate the in.~. 
vention. · 

Ex.AMl'l.;&; 1 
14.0~ g_. of SQd.imn. ch~oridc:,. 3.8.65 g. of 

sodi~ bicarbon.at.el 0.46,2 g,. . ?f PP!assiwn 
cW9Pd~ a,p._c;l O.J3~ g,, qf PQta~Sl~ (ljb.-y~ 
gen phosphate are dissolved· in 2000 ml. of re­
distilled sterile water at room temperature. 

10 100% C02 gas is blown into the resulting 
solution until it is saturated. To the COr 
saturated solution, 0.339 g. of Ca02. 2Ha0 
and 0.592 g. of MgSO,. 7H20 are added 
portionwise. Then the solution (2 1.) is mixed 

IS with 3.6 g. of glucose and 73.6 mg. of sodium 
1-glutamate at room temperature. The re­
sulting clear solution has the following 
physico-chemical properties: 

20 

30 

Molar ionic concentration 
Na+ 
K+ 
Ca++ 
Mgi+ 
c1-
HC01-
PO,--
SO,-- . 

Total Osmotic Pressure 
309 

143 mM/l 
3.6 mM/l 
1.15 mM/l 
1.2 mM/l 
125.4 mM/l 
22.6 mM/l 
0.5 mM/l 
1.2 mM/1 

The solution (2 1.) thus preparea · is mixed 
with 20 g. of sodium kerat~phate (herein­
before descnoed) (1.0 W /V %) and 2.0g. of 
vitamin C (0.1 W /V %). The resulting clear 
solution has a pH value of 7.4 under quasi-

35 physiological conditions, i.e. under 5% C02 
and 95% 0 2• It can be stored in a plastic 
bottle (e.g. polyethylene) at 0°C. under asep­
tic conditions. 

A cornea, together with a part of its pluera, 
40 is cut from a human eye extracted six hours 

after death. The cornea is then immersed in 
the above-prepared liquid preservative in an 
amount of about 50 ml. per eye. After storage 
in an ice box at 0°C. for seV'Cn days, this 

45 cornea is used in penetrating keratoplasty. 
The transplanted cornea does not show cloudi­
ness six months after opeiation. Visibity of 
the corneal cells is also found to be nonnal 
by inspection of oxygen consumption or tissue 

50 culture. 

EXAMPLE 2 
The same procedures used in Example 1 

are repeated except that the sodium kerato­
sulphate used in Example 1 is replaced by an 

55 equal amount of sodium chondroitin-4-sul­
phate. The maximum period for preservation 
of monkey's eye in this liquid preservative, 
during which period corneal transplantation 
in penetrating keratoplasty can be made with 

60 successful results is ten days. 

EXAMPLE 3. 
The same procedures used in Example 1 

I lllllll llllll lllll lllll II llll 
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a~·~~~ ~~~:•i-:tM: sg@mp ~~o­
smp~te~ tWl.d.ci-.i: E.J::Q!!lPJct 1.:.iir rw~ by.,~, 
equal amount of sodium chondroitin-6-sul:- 65 
p~te;: o,r. p~i..QA'l;:. cb~~lq7',.sulplJQ.te 
(b~®f!>J'C. d~ed.-).. ll! tli~ l'!l~1;1ldg:; t.'WO-. 
~~t:·. ~Jµti~,.. on~ Qf whi@: ~~ ~Ym: 
chQP.ch:Qitil)-6~~phate an,Q. th~ otb,,er pot~-
siw:µ, ·ch.w.i,4r<ri$-'f-.sul...P.h@~_, hlW!lP., e~s-- ~- 7Q: 
preserved at 0°C. for 5even "days. At the end 
_of that period, microscopic observation of the 
eye shows that no detrimental change occurs 
in their corneal structures. 

WHAT WE CLAIM IS:- 75 
1. A liquid pJ."eServative for human and ani-

mal eyes, which comprises an artificial 
aqueous humour containing a sodium or 
potassium keratosulphate, chondroitin-4-sul­
phate or chondroitin-6-sulphate and vitamin 80 
c. 

2. A liquid preservative as claimed in Claim 
1, containing the acidic mucopolysaccharide 
and vitamin C in the amounts of 0.75 to 

· 1.25 parts ·by weight and 0.02 to 0.2 parts 85 
by weight, respectively, per 100 parts by 
volume of 11aid artificial aqueous humour. 

3. A liquid preservative 'for human and 
animal eyes, which comprises an aqueous 
solution defined below: 90 

Component Strength 
Na+ 129-157 mM/l 
K+ 3.5-3.7 mM/1 
Ca++ 1.12-1.18 mM/l 
Mgi+ 1.16-1.24 mM/l 9S 
a- 121.6-129.2 mM/l 
PO, - ... - 0.485-0.515 mM/l 
so,- - 1.16-1.24 mM/l 
HC03 - 21.9-23.3 mM/1 
Glucose S-20 mM/l 100 
Alkali metal salt 

of 1-glutamic 
acid 0.25-0.S mM/l 

in which is further dissolved 0.75 to 1.25 
W /V% of a sodium or potassium kerat~- 105 
phate, chondroitin-4-sulphate or chondroitin-
6-sulphate, with 0.02 to 0.2 W /V% of vita-
min c. 

4. A method for the preparation of a liquid 
preservative as claimed in Claim 3, which 110 
comprises dissolving sodium chloride, sodium 
bicarbonate, potassium chloride and 
potassium dibydrogen phosphate in re­
distilled sterile water, saturating the re­
sulting solution with carbon· dioxide gas, dis- 115 
solving into the saturated solution calcium 
chloride and magnesium sulphate, adding glu-
cose and sodium I-glutamate to the resulting 
solution, and then further adding thereto the 
acidic mucopolysaccharide and the vitamin 120 
c. 

S. A liquid preservative· for human ·and· 
animal eyes as claimed in claim 1 substan­
tially as descnoed. 
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· 6. A liquid presei"vative for . hWtian ·and 
animal eyes prepared by the process of claim 4• . . . . . . 

7. A :Q!CthOd f0r·preservmg human and ani-
5 mal eyes which c0mpr.ises storing said grafts 

under ·sterile· conditions in a liquid pi'eserva-

tive as claimed in any of cl_aini~ 1 to 3, 5 or 
6. . 

J. A. KEMP & CO., 
Chartered Patent . Agents, 

14, Sooth Square, . 
Gray's Inn~ London, W.C.1. 
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