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present invention 3 IFedhetmreEma ﬂe igbplitherpstal 9@t eati (hfe vaddls taiols crpseaflizipien is
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is: - cedure the sang® %Mﬁtﬂ@?%e-vwmop%@e%taal ﬁ de o “E\ﬁtgf e thie pion of
action, does not Hind the” crys hza ion-pro-

produci ng insulin Crg}e h%l amﬂler'ch&/v agundt Gov Qfls | E'lo MI @t fleutral reaction, preferably 100
whi ch the insulin iscaisegrotess ﬁa’yyl&tc&hkdm -£r om ddaete b ess. accor di ng

the invention may an aqueous nedi ug; havi ng a pH— viafh ppeocess adgs mgig eets

[ comuncton, w1t 16, prgse s R ikl Ned G e
crystalliza- 15 for filites SN0 tcadtittng 105 thbd. Nfoph QP Al @BhdetAtion above 0.2 mole per 105
tion-pronoting netal pf nﬂrw(lasam:edﬂczxéd and @& nnkha!treswft htrcpr otr act ed ef f ect
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il ' crystal” suspthit EE gt e
the greatest size lnls &E’ti.&hélﬁxaxh@artﬁ't ms&ﬁnllzea&ﬁlh]kﬁoft&Xsuﬂrﬁnﬁ
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be given a predeterm ned insu- prevented as nuch as possible, and use is
made |lin content per unit volume and a sufficient of seed crystals having
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35 not be namde of substances the ani.ons of which of a buffer substance ¥
characterized in that use bind the crystallization-pronoting netals at is#
made of a buffer substance, the anion of neutral reaction.
whi ch does not bind the crystallization-pro- The exanpl e bel ow

illustrates how this noting netal amss,aﬁutral reaction, preferably 100
conbi ned process MRy be carried out: acetate buffer—4—Arprocess
according t : én’égocglesdﬁgeﬁn%aw@ 1;0 hours Oéﬁa methyl-?@XdeLhEn@ate an§€276?

1 to 3, char I ne
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N Ha . The ol GRS *%meé tttdt% ' S S RS g Lo
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part of mllLyER %ﬁg@

crystal i zeg; h;ggcnﬁ eé’@qm&?&ib RSt ﬁnd"t hé:m}scﬁnsfrﬁté(’ﬁ’m S‘Ff aiﬁit%ﬁlw t his.
crystals of 1aN HAL TR schlianlis s& edifrérdd, and 5. A process acosilingero bty rmaﬁfsmef 0.1 N,
-NaCH or tet% ”?ﬁh?? 3 ;gttti 6% © t‘m;sa rg scedigg chtnér ﬁ@f“@nzed in etfectxlglg ‘
EXAVPLE 8 mllhhtres of a buffer solut:)@ re Q?‘ ,%%?HEF j&? ano Pridféilﬁ t L& The
crystal |l i zatgn@R 1Sepfi@l ledidftioRUt ardS doﬂadmcaand addifd eib® i
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produci ng i Rgkth ﬂdQﬁ){ﬁé r51of st ofd® sied |GaA cksk) a i@c i S, charac- 120

whi ch the i rSsdobn3dus caused to crystal I |qeedfm(zmnffhk xnac:es:ﬁna@nﬂrsﬁh ng to

the i nvent | onbe?a ystaéﬁusa l!Fstffﬂg lIfPa Y Brdge #puligegonte epeérrpl oyed
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in conj uné® 1&%53 B 2 WBERAD BRE shd s brisdoing e TCE O
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referred to in the British crystallization takes place while seeding with

80 Patent Specification No. 709,927. If so, the insulin crystals in an

anount corresponding to process according to th ises the

equation:- effecting the crystallization under H‘“almmmmm H“l :

[err] .20 ditions, using an inhjectable crystallsization "edi um and addi ng

after the crystal lization a sterile solution of a crystallization-pronoting

in which Pindicates the quantity in grans of netal, preferably zinc, in

such armunts that seed crystals used, | the armunt |n grams of 85 the
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25 contains in total at least 13 x Ax 10[err] mlli- J[err] of the seed
crystals and [err] the desired upper equivalents of the
crystallization-promoting linmt fer—the—stze+n{erri—of—theinsuHn—-
crystals to netal per litre of the suspension. A indicating be produced.

t he nunber of international units of insulin 2. A process according to
Claim 1, charac- 90 per mllilitre of the suspension.

terized in that the fornmation of W@§Qﬁ'n crys- 30 Furthenore, khe sterile
i nsul i A—erystat—sus——tals—due—t-o—a-_spont-anecus—eryst-al-izat-eon—+s pension
shoul d b @arfiéue Peferenpy 1 Qi f6regbing @Eaniplts U-NOVD S¥RAPEUITISR MABURAAORIOMSI bl e, and

use is macgﬁ %mllggnma%gt Ry aumswlml umre and a‘ﬂes;um's Ci ent of seed crystals
havi ng nEMATSS Ph'és BY < n @O o S i ng agent
3. A protéss aggorﬁmng to daim 2, |nahﬁ%§hg§ &fﬁﬁ%ﬁ emﬁ%’%?éStalllzatlon

buffer, use should the cLysLaLLLzaLLgn—Lakes_place |n the presencg, 35 not
be made ofteamipgianaive ErintpitonH Prdﬁﬂsesb’fs Skttlopdty Ofte, by theifugler reppsi®rce

charact er |P2@ﬁhﬁdrf‘tt%{’atﬂ‘§é’mﬁ? ﬁ%pi: ;ﬁu"ﬁsz&f”i’%ﬁ BEnBPr giftetal s at s
made of a buffer substance, e anron of neutral reaction.

whi ch does not bind the crystallization-pro- The exanpl e bel ow
illustrates how this noting nmetal at neutral reaction, preferably 100
conbi ned process may be carried out: - acetate buffer. 4. A process
according to any one of clainms 40 EXAMPLE 9.

1 to 3, characterized in that crystallization 1.6 grans of crystalline
insulin are dissolved takes place in the presence of halogen in ionic in

50 midlilitres of water containing 10 ngs. form in a concentration above
0.2 nole per 105 of zinc (as zinc chloride) and 2 mllilitres of Ilitre. 1
N HCO. The solution is sterile-filtered, and 5. A process according to
any one of the 45 the filter is washed with 25 mllilitres of water.
preceding clainms, characterized in effecting To the 75 mllilitres of
filtrate are added 25 the crystallization under aseptic conditions,
mllilitres of a buffer solution prepared using an injectable

crystallization nedium 110 under aseptit conditions and cont ai n-
and adding after the crystallization a sterile ing 1.36 grans of [err],
[err], solution of a crystallization-pronoting netal, 50 7 grans of NaC

and 1 mllilitre of 1 N NaOH preferably zrnc, in such anmounts that the
Then 3.5 mllilitres of a seed crystal suspen- insulin crystal suspension
t hus produced con- - - sion prepared under aseptic conditions and

tains in total at least 13 x Ax 10[err] mlliequi- 115 having the sane
conposition as in Exanple 2 valents of the crystallization-pronoting netal
are added. The pHis adjusted to 5.5 After per litre of the suspension,
A indicating the 55 stirring for 15 to 20 hours the crystallization nunber
of international units of insulin per is conpleted. The main part of the

insulin has mllilitre of the suspension. crystallized in the form of
crystals of a size 6. A process according to daimb5, charac- 120 of
about 30[err]. erized in giving the

sterile insulin crystal sus- The crystal suspension is transferred into
pension a predeterm ned insulin content per 60 an injectable preparaticn,
ready for use, by wunit volune and a sufficient anount of iso- diluting it
with 900 mllilires of a solution, tonics and a preserving agent. prepared
under aseptic conditions and con- 7. A process of producing insulin
crystals 125 taining 70 ngs. of zinc (as zinc chloride), substantially as
herei nbef ore described with 766, 995
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