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kept atznv 1cn leilt}ld_ g carrier- Egund pemcxllm qier actxvxt lgan e cluted by furthg? % dd' ng 1 N
u

) sbddding @ thehinveRBar criab@t ﬁg}ﬂd trlfﬁd IS |wBsh t and t he
|

suspsn $mb@ant1a1$y Bigher iyields p6-APB doolr-s safmoﬁs AR combingdie eit [ygzymacy mat I C

splittit CP’SG‘I“ H‘“fr t} EuI‘Fét @Fét T’E’r‘anéVéﬂ"(‘}ﬁ FYAHYI n The
copol yg&} it n;ﬁé&%ni%gv ?‘g‘ﬁ rﬁffp&g&%rlsd‘gﬁasm i h*Kngyn processes
(see, fﬁearncn oA 5,38 4lsmt'rhaﬂ s\?m m of 0.05 M20 exanple, German
Pat et Exm@pecwnoclétbebw, hd:tee l:m, nﬁhc ﬁxfmmd (RIfAB gantaining 1 M 1111
778) a la¥° ‘{){%"(“hfﬁﬁ? At o ffe‘liy3 $tarting edditiomn  chl ori de610a¥d with 300 ni
of the ofbl |alf F e Tﬂég}_;@h Mb §‘E?c*1‘8f‘téﬂtrl‘§“‘f16“’f e sapg Quffgr without

sodi um @uldﬂse coiNaing lpraencunwemel an, WLl Lhe eAkdd el bound peniCillin ther
actidit Wltqhtﬂa’e la d‘fCEFktahéY- vas heacticBS "acyl ase prodsaied according to
the in é‘ﬁf‘i A Jlenﬁ““ - M@%ﬁg ar(te Ri/gditkt sertipgadizitlash 25 substantially
hi gher nyeksedr lbléwﬁ rAap,Ap duceaol utrhOnRszyAke SRl Bedheapdictifiei r enzymati c
t ai ned atduaimgmm invsitiog E. s| uckgdase umeasgred pojgri tm%IYdéttévmlmed The
enzy%t ucck:leaécgg e dal?% uxc §’ e l'lcﬂly?e lt&%@ﬁ NS obg'n d of the noi st
copol yrf Cheathdy bﬁﬁ%{f T e iz 0 bolend &rﬁib% 310 73 kad Sh Pat ent
Speci - Everu GHereaffen Uthe enzyme activity is still 5°C The molar extmctﬁ»ﬁ c-pfGdent ofrthdNo. 1, 387, 460.

Thus, astzipest erpsioptly |CPrlr1!é>1§Kélsul t: 30 EX 1 “‘B‘g\;ﬁgﬁ%ﬁ JFNA® has been

Enzyﬁsat(b 1a§?l\%n§3?§1% gﬁqoses and c%rg QLIELI@ IOP 1 Mdl at@- EbQ}J t 90% of
Or'Y.new p s tkilaPFd thoze of minute. he -APA thus produced does

not COWhaIPn:sent nﬁupten,nattalaﬂungl @eidueb+wa $h 49@1}11 mfdb@wnser aepolympr POt i | es The

6- APA th h ducfiidi;c?dsg;gnfn 0 )1 Z?o::e C llﬁ% ed al so

cont & néaeE% §§,"L‘ hbﬂ;;ﬁ%‘ﬁ,t o P BT G wak e HTEYaldh [ < the

pol yrrerlsveﬁdmnchmm@ det®S HY-6.0 by adme@at Nosdium hydroxxde

561 U prigdugtremishpoisiver procedur es. SGNFW"@ ﬂY (“iﬂé" D FROUF \tlge starting

activity) effects att i but able to s E‘L flﬁfu% @"m’@pﬁlsﬁ/ﬁftﬁf‘%

| pog$i bl i st Bl A% REOGHERI e A0 G e beCin @it {81 LY Of

peni cl | dciyhenaB gy 6 mghighd L, 10veRt | on. acyl ase i s rreasured

cal ori ma!lm @eﬁy emndtl 1gr¢f azw@utaa:@- Rﬁsqihe car r| er-bound penicillin acyl ase

pr o- ”?.‘EJE zed}’o % pengire 814 6P s - duced aggerdipg to the
i nveggi Qny itk kb 1 of pekH aiﬁ/ acse pevdajant liquid-n@kienzoi ¢ acid repeatedly

over a ((bbxﬁ:hg)pgﬂdlqoenn@d:) afe ﬂherrmdded NI FWB onas the substrafeS & pH 7.5 and
Even t hﬁ}de@f ef{s g&g e torve t y qagl"%ﬂp?l?m“[ag?‘ € The gpiar extinction

co-ef fi & %ﬁﬁ i“ o@ﬁﬁmaﬁitn bfivi 1285esulting 6
- nitro 'I% - am “noBenzoi ¢ am‘fﬂlgﬁ} g@k ¢ Qur c%pencr)ng Appl i cation No.
15114/ 73, |s [err] =9,090. 1 unit (U) corresponds to (Serial No. 1413381),
di scl oses and clains the conversion of | [err] of substrate per new
preparations generally simlar to those of mnute. the present invention,

but |acking residues (c) 400 g of the carrier copol ymer pro- C.

Y 2 U A A PN N T




Exanmple 1 conplete and the copolyner is filtered off 55
(a) 70 g of tetraethylene glycol dinmeth- and washed with buffer as in part
(b). acrylate, 20 g of nmethacrylic acid, 10 g of maleic anhydride and 1 g
of azoisobutyro- "Result: nitrile are dissolved in 1 1 of benzene and
Enzymatic activity: initially polynerized for 4 hours at [err] 1 g

Starting solution 168 U 120 60 of azG sobutyronitrile and 200
m of petrol eum Supernatant |iquid+wash (boiling point [err] are then
added sol utions 1843%» U and the polynerisation ig
carried out rer—2——E€ar+rter—ecopotyrer—after—the—houvrs—at—ter+ri—and—2-—hours
at [err] The entymanx dcOtity cf the urease is dc— 87Exhﬁ1§rél”|e uI1 ver ul ent

i tricphlow 0.47 a eth enegcod - 60
DOy oL o O RSO 1N SR L £ O R B

corresponds to the amcunt cof e h1ch malcic gnhyd f ,ﬁn y

of the urease &S ctlumes 1 pmol of urea, that-k mﬁyez 3 nhe menﬁzyweam If df Gakkonihiii t h

0.17 M wurea as umol( hyGfd rmfaatlepqramndwl ene Igpis)pojutionch goepbriled inGOl qf Ipetroleum
substrate, at [e

carri ro- 4 o ) faips
2cid, 105 o cof*r:,%%domﬁ’ai 3 pgpe QE @@fa @z@fﬁm g

and 1 g of azonosebuny)f«)oz cAIOURS Ll e, 1THe Q-] hirs uraeec i's'to say 2
nitrile are di ssc}ilﬁd kfim CQiG?ntnat pb}fffadzmad?gwtlrl I"éhc r beﬁs hl flbll:ddl (Qg,l&\}s- 7
acid, per mnute? ovamt i e Sy =\ p %‘, %Eﬂs d)
500 _my of the cafmbitr & S AL ‘fg G gl

5 65 duced aclbom cngs tnOpaEx(ayrpI e 1 a) are sus- g of a mxture of ¢l ycer| ne
monool eat e and p in a solution of 100 ny Fl §f rj[‘“i Phegqsycerl ne
dioleate and is &ﬂ@j;ﬁ@ for 22 10 32 nm Me i& ;ﬂﬁbgorl de.,
The pH hours at Q{“}[ oldickie i s kept 1qomstantspachﬁcpddrf&e3rebysa /g1 on f1e
pol ymer beads are Sw¢mzeanedqted+waslsus- of 1 N so‘dcmmalhl dld@mrtere ~<s¥Put i on
whilst con- pndedSHp tines jn ben2értk and®< @ma hﬁ%ﬁ‘??‘@ﬁ“?*l ng

at [err] After 16 YL Cofioﬁm quenry t Wgggyin pe T gt‘erw& oty i ng point
copolynmer is fil t(lerssﬂzl dBftlfc s&ﬂﬁllg\aaﬁ'hﬁd with [er® 1@md:1drpo@deﬂpiodﬂeedu&ordﬂ:§ 80
B or o B! ) el Ge0tthiles SRUSEF SOl i, iy 3

Bul k vol une: 4254 fmﬁl&@& a cfﬁ ;ﬁ@;ﬂf Z. ml of water at pH 6.3. Y

Swel I'i ng vol une |P!Bys.mt@fem 296(1 7 P78, with ben5 Starting solution

110 U Spetzoyllrergs;upfae@[f;taa@bde(%ﬂ‘i‘@%bg Suoer nat ant |iqui d+wash

Mean particle di é!ﬁg“l“ rate. S to the ;

15 6 U Aciod ;E:xtu% of lﬁrf'?ger sHﬁoIate Iper minut € ¢ f&ﬁﬁntatc tn;ll';y II’PIAIBeI’ coplq{;yjrer 85
after the dr| de groups= 4 3 nSu@qnutant gquxdemhl on

64 U (ie 58% of the startl t|V|ty) Sol‘mlkﬁ g _.of .the de)HTer

produced accor ding, §0 ﬁ(% Egmletﬁ lLrn«gact °888u"§ Yo The 90
alexa@nhyd

enzymatic acti vi tgucdxva,gm (xb);lwot e PR E hekibityN acy ase I'n

33 25 col ori net ni gadfl d ltgof'ﬁzqepy Z. m of vvater at pH 6. 3.

Physi ol . Chem3? 3?9"“&) % iptg, %ﬁh - argini r}ie - nitroanilide
tl

(BAPNA) as the s(fh DOQQ‘)SAtSQIu&Jﬁeof Eg&f tetRthjibde! NY
of 1 [err] of sub agnﬁatleﬁmerd dH, ra:mea thrmeyiemhl @lyert tainvettaytyledl B85g tof Siiejhacrylic
85 30 at [err] &edenpHwah@, with petroleum ether and  acid, 300 g of ﬂg@araplilmgdegmﬂ @thgmﬁ 95

rigd: 1 azoxsobutyromtrlle 1n 751 o
118 U Super nat td i$4 GIPH>+ wash sol utions ‘u&hded m 21 1%" e Em M=ol
2 Yield: G@kT i er copol ymer af t encdBeo{@)in Abicts 0% %u
of tetraethyl ene Bulk votuexacv Datl/g _ glycerine moS@lelge and glyeﬁm

di met hacryl ate 10 g cgf{?, %fﬁa@twyflﬂi (,3 % :‘g%% §‘%f;§§ d@ft?& ifﬂJl 169)
10 g of mal ei gganh AY f .
benzene is poI?rrer dﬂ1@%d:1t 42,54 i&&t %1{3 aflerr irzed NQHAT tBludk E:al_idé&rrc etrolellxcrﬁ
Exanple 4 1 hour at g whi | st st rr| ng sl@ ota/(bo ilffgepoint 39—&-)?0%) sod dtiddom of
2,100 g of tetraet gf)}f’%ﬂ%gxﬁr%duﬁllﬁc%?%d 63 stirred three times inl0
gI ycol di et hacr)ﬂ, f‘mg bengenegs washed with petrol eum
ether and acisd, ag3d 1@36fmlﬂiﬁ|wﬁbx€at ride and8l0vduref 40m40 dried in
vacua. azoi sobut yrﬁ;rfﬂhﬂ i"?l'én ln vates: 1.4 ail/g

. . . art a
acetonitrile is %&@M%Mepo%m ). petrol eu 3’389@ @fldtz,aym Pl et B0
[err] in which 1 tnigfcoﬁméﬂ xtur Bug ky vol unmexide /. gr m-equiv/g.

gl ycerine rmnocl e eluperaanagit gd;lyd:Jewasme di- ol eate Swel | i n voI urre in water: 8.2
m/g #re be®itien s ssol ved, .and i 381 §bi yma( k faFCefdmg
surface ar ea 5. 3 e Lopoymer 81T T 1 hoyg (at Elgf ’ffl‘]‘é’ w‘ﬁf]r‘gﬁ ﬁ, 45
Aci d content aft @e sovydi eetithg @ftivih)e anhy-  acylkkein Bﬁ‘u cfpﬁeYBiQiHb§ tereg
off, twice dride groups=2.55 mequiv/g. stirred with tol uene and
once with petrol eum



ether (boiling point [err] and dried at (b) 1 g of the polynmer produced

accord- [err] 105 ing to part (a) of
this Exanple is reacted, analogously to Exanple 1 b), with penicillin
Yield: 2.95 kg 50 acylase in 33 m of water at pH 6. 3. Bul k

volume: 4.7 m/g Swelling volune in water: 5.4 m/g Result:

Mean particle diameter: approx. 0.3 mm Enzymatic activities (N PAB test):
Acid content after hydrolysis of the anhy- 110 Starting solution

118 W dride groups=4.0 M#Be82v/g. Supernatant |iquid+wa8h 55

sol uti O%ﬁ% 21 U (b) léanIgplof the pol ymer produced
accordi " . after the ) of this
Exanpl e | & ﬂlgga!gﬁg ggféhyegﬁ'l o7 U dusgth?x:ri'ol;ﬁoio(]fg S(?f gg&%ﬁh Qr[:mﬁb(cl%descrl bed in
Exanpl e 1Sypprngtpnt hqnp@mdcwalslh n (ie 69% Obﬁlahhanbyﬁadd pdlg 1 agC of vzctsgc) 60

iops) butyronitrile ml of gicetonitrile is sus-
i‘czg_g‘égslzeagg copolymer atter %‘r at Fﬁz‘ [é 3. pended in lmll' @F ing point
reaction 100—140°C) in whxch egn ixture of

Exarrpl e (& 6Byizof mitstatting @drivivsi) t y (NI PAB glye&ing ‘monooleate and glyckry diol&e! ution of 50
of_ et hy g{fene glfyco I n th st artl ngﬂes@mjtedmd is Polymi@ai l%lrtm hours 65

di et fba% L4t yﬁ th g‘? FGL Sus ﬂ?‘ﬁﬂes 5 nE mm@&d and wash

g of naligh Qso@ dRnal o®nosd mleu (boiling lugo

27 U spdoifit ;ckaemﬂtfroml gxglmncwi) am'oomf aad:aﬁﬁnntwdub at $3Csus- Car r| er copol yner

after tHg“f’e’at“feseWh“g;:t“;? m r‘g&'é‘jl oYielpeBY gl eum (boiling poi nt70reacti on
67 U s nonfxé{, (’jfpﬁs c olgm m ngk éﬂlme%&amHS% o t e starting

acti vit red off and wo dy@eﬁm&emmmam eat ﬁt e are

di ssol vedbedaindEsamplpdl Yneri sed for 20 kéhten fqﬁe i poI yner
produced, agcord- at [err] The bead poMsdeegroups=4.2 m—e;uer(dg off, 10%ing to
part (a)gn Q‘D?mab@bc%vx @I¥Bh Qesdf € Introducgsh %ﬂm%%@ bebduea atoéomfg in benzene
and t2q ceSmm‘hpsoﬁﬁ m of a s»Isatl on w@pari (af ofgthis fE xmmnexs reaaecpatdegl eum et her
(boi l'i ng Wlmtaf{té’m"ﬂHyfibm fic gtgstzﬁ‘%:lpﬁ {Aﬂgi fgg:% @n!JaFCY}a@om and
dried in AR Lent) genpetat &t Y At the same tine

Yi el d: 87 @eaction 1,225 U Refuet he pH is kept constant ao 5. 8.

Af t er25a (ied8%-of the sBuink agvivkyinme: 4. 8 niB fctiony (Nll’mé tof): 16 hours, the
copolyner is fil-  Swelling vol ume i 3ftipg eojution, [{d Hte}lécpoff and

Wor Ked- UP Thd el A BARRF oIS on-speciReCi 1 Lt 1 s ol vl 15 B gerr] cribed in
Exanpl e elastib} . is determined " titrimetrically with ACCdirie Qdpobyider afidrethe hydr ol ysi $850f t he
anhy- Resghtas the °ubstrateo {concentration 11.9 reaction dri dé5d¥ oups=4. 2

m equiqy/ n{i‘;‘lzoagpgngu?n‘gn” ??1 E&'glygfﬁp‘t’ T St ‘é’l‘lf?‘e(sf%f’é‘élaﬁ‘%st) (b) 1
g of theguRohyiteite gyjuq diageor |ng 20 St argiybffle $0I Ut i ON

2,180 U to part (a) of this Exarrpda)aAl slufien 6ff ﬂdgaﬁ tdxﬁerhyloﬁuqser nat ant
R i o 1t e S °’ £, Wf“%' *n acyl ase
sol uti ONffneth crylate, 10 g of methacrylic gg@g }Ulg azmsj “LE 6 3 Carrier
copol 3sef mafa fc QRhytiE ah@a Gt df Qibisobutyro- is polymenscd as d xamp

80 25 (mitdle H63000] thfetostracrlsmignml Vi vdi: 86 g Enzymatl c actl vity (N PAB
test): St &reribpdyinsBamplr & Bill8 vélustsup20 malfg@nt |IC|UI d ar wash The
enzymat i cyg@t io¥igtot whfre, leREsniiRM paR@G f i Wdl%‘él‘"ﬂ grater: 2.2 29 U
el ast ase Bsk detirerdnedys Titrinetrical Vi SR e B 1§s;sq,é tgeog,g;,_yrrer after
the 40 Sweeclimsaroletaw TS ¥hel/gubst r at am(ecgmeauaﬁ-eqnn/gu 9 “reaction

55 U ng/ gﬁ,‘“ﬁg e,&tuﬁf rl] 1 unit bgy)g&%rcg}gdym Rdfddaeda-t e starting
activity) Aé’p@ cgneael sftetv Qy@ol @RS URPAnhEN iny tolEfample |7 i) is p Se aasblumnhydr oxi de

sol uti on péridengroupse3.5 m-equiv/g. O(f} ilootznn;spgxtg %o {ﬁg%gutl on of 50 g
of trimethylol pro- Exanple 5 oo H_Ble iagﬁ’ ke | ate, 30 g of
met hagy y|it3>91 £ o Rk el ot O 5y ARV s e ot Ak 0 1020 g Of

mal ei C a6 pyel(a) diethia 1 isGéactel msadelta arend editme 50]161 of bermdﬂna fidec acid, 10 g
azoi sobustd dni Wplleelh) %ﬂ@@laﬁcé?léﬁ*ﬂ" anéfrmﬁfé dride and 1
g of azdt £ Foer 2 ipl Ot yrreri sed &%, I?ﬂlg ﬁdt S P '"I E“ﬁ(e%_) nitrile in
300 m q{es@cet onitri I e i s pol yneri safined byYKfeiddal’ thed.as descri bdad i n
Exanp$te PBmsax)anc actmty (NIPAB test:  Bul k volunme: 2.0 nl/g 95

Yi el d: 922 g‘g Wﬁgg shab‘éo‘lpar%‘fy‘ﬂ&e@gﬁt geo 2e! 1ing volune in water: 2.2
m /g Bul k 5 34 U Nitrogen content: lw,, GorR&pohdityl @ «1i aneter: -30

[err] 40 Cam§ yniagaftéﬁkudrre in water: Zontenfilof 5 mg of the lﬁﬁie nant ent after
hydr o$5/si s reftiohhe anhy- Speci f6lcUsur f asepolymes This, rgpy TdFS% of the 115  grjde
gr oups=41e152% el SRS REE) par ticl e di MRS 1§58 T“E‘s’ﬁ? (b) 1 g
of the copol yner produced accord- 100 Acid content after hydrolysis of the
anhy- ing to Exanple 7 a) is added to a solution dride groups=3.5

m equi v/ g. of 100 ng of lysine in 32 mM of water at



roomtenperature, with constant stirring. The pHvalue is kept constant at
6.3. After 45 (b) 1 g of the polyner produced according 16 hours, the
copolymer is filtered off, sus- 105 to part (a) of this Exanple is reacted
as des- ~pendedin 50 m of 1T M sodiumchloride cribed in Exanple Ib) with

penicillin acylase solution, filtered off and rinsed with 100 m in 33 ni

of water at pH 6. 3. of water. The residue is dried in vacuo

at [err] and the n|trogen content is deter- Result: -

m ned by Kjelfhal's nethod. 1’413’18]?0 50 Enzymatic activity (N%PAB

test: Starting solution 1185 &E Resul t: Supernatant |iquid+

wash i 34 U

Ni t rogen contentam’lam %ﬁ&%ﬂﬁg %%g%%@ & %gr??? le 6 Méa“a“ gfr t:latehe

content of 65 ng of tHigerik¢&iNGe | Nat he 5% creactd on e

61 U 5 copol YW M(g >Th| S repysesentg 65%gsof thg 1135(ie 502% of 5t he

starting activity) MAA (g) am)unt mf | ysone enpl oyedo a0 20

1,413, 382 15 100 Exanpi e 8 Fhe f odsl OWI ng

were pol ymerised asA48% S ,85 ;‘g;orrpks% 6(a250(var25§t| on, bf tge(l) amoygf o

the maleic anpydrid trol rren% 1,000 F000 1,000 0 1,000 1,000 d

e f 0 Ewisifier () TGOS 5 y5 s _7’0 5 5 65

60 55 5Field (g) 45 I\/AAPS (g) 93 86 8%0 80 2Q79 7020
(ml/g) 4.5 35 40

20 25 15 Bid (meq./g) 35 A|3éN (9)42 3.6 38 1 39 7 1

1 1 Notls: 1 Acetonitrile (m) 250 250 250

250 250 250rGDM="T2R&thHene glycol dimddtdyiakeum (n ) 1, 000 1, 000

1, 000 1, 000 1, O00AA =MEth&OMic acid 1, 000 Enul sifier (Q) 5 2.5

5 5 5 MA=Maleib anhydride 5 Yield (9) 95 93

86 88 20 80 AIBN=Azd@®butyrenitrile70 VS (ml / Q) 3.4 3.4

3.6 2.6 3. 0 Emulsifier3-Mixture of 2glySerfner mynoglepke/ apd glycerine dioleate 4, 4

6.0 4.5 3. 5 Vs=Bulk golgme 4.3 3 4 15 Acid (meq./Q)

3.1 4.2 3. 6 Yo=Swelling gplume in watyy Not es:

TGDMETet r aet hyl ene gl VB AnOFHS EftA #Yﬁ@lym%ﬁﬂ’é{@fc\ilﬁ“ﬁ’psaC| d MA=Mal ei ¢
anhydride 2035  Tpe resultin oZceh SPRME YoONbibdol bifaedliaR! 4d £5M. ¥hpp 8roOF

gl ycerine mnoole&&ﬁéﬁi&%ﬁi% eﬁg&efol 6 Gorfl ﬁ&pgfgt e%l oréuft%he&mé;{dﬂﬁd’ h&%ﬁ;ﬁﬂe in
wat er Aci d=Aci dncm@ratcendtngafrtthw lrkvyrdnoml ysi s of ditskiehegyl pydarbadare gr 290y .of 2@9- 60The
resul ting copol ymers can all have pro- Iyt‘:‘Hllcm’gtlsyg@"(“H%gg& ﬁg e;;‘;amsilé N -
vinyl pyrro- tein qyekepiah ‘éfcwﬂ Bh%@&nh&p L PRl DL PRI RS mobdoRRb snd chperd Of
mal ei ¢ anhydBé dﬂycﬂl’ldxm}: heerdte 20 QNSf aegior didngint dicteltt and BVigitilly GRrmed to 50°c

di cycl chexyl pel‘balobt?nl&t: enhyﬁrldé?@gd ﬂrsﬂz @faezciagg t(f)y}rﬂl8 g’?;rmwmiftl se:rrlns éLf?‘ %i h 1
1l € 1S warm I 12 1Nl
| of petrol eum Fe E‘QR € ousa s whi ch

urs 2 ?Cdebo 1ssurredf {n
contains 5 g Of a(889C, Avith QkcibibOBt 4 and Uhille Q- t ERE thoRouPlX bvEh& Rkth
gl ycerine nnﬂi)oingatl@vlsanﬂle gin zelmdecB@rccxgxkaylmol badrerretahracpct;pllcaxheet&@ agd alriedaér yI7 0| c

acid, inc dIO|an ; 1 efg%ﬂ d*¥¢-[err] 10 g of maleic
anhydri de and 13 bf‘ 2"8“55“ ® t?ff 18? Whid. Sis igg Gt BQgs A further 1 g
65 butyronitril ey lo,l, of benzene is war med BOR Volueh tBenljgnitiator is then
added and t heo m BumMIveludte:NOBRE/At [err] 2 houBgellg 0élrr1c]mamdr 22h(mjf§ is
stirred for a fubSwter valumgwr\@tcaﬂ pberfsg The afx‘gP ceaﬁl N ) q a,;sr
and whil st stir- AC’ﬂgF‘g"rgé f‘%@@?’é%s ‘f{ ‘ée T 0 ¥ e& nﬁﬂu%é aniiv
slowy. The finel °d remii At on benzene and peérol,eum et her and
dried in pol T PRyFus n Njeagene qantenty/a 34y, =27% of N -

70 and tw cexﬁgié’qeé,m mplf lll}fl fﬁ,‘éf%ﬂ Vi and’“ﬂ\"i”é‘ﬂ‘d‘?“ﬁ vacuo.

Yield: 54 g of ¢ 81832 Jﬁeaﬁjﬁate (b) 1 g of the polymer produced according Bul k
Volunme: 1.6 m /lges Bul k voI une 6 8 nm/ p:rt (a) of this Example is rcactedSugel $0i ng

vol une in water vol ume i yamplend /) with penicillin Mpan
particle di agoet%ngtamn &WA%{CE int gptyaft e?lasﬁ fo‘f‘ly(gl"’f‘ebf‘ PHhé&3anhy-
Acid content: afteuipeh yartoliguiiHsradf the anhy- Refn: drl de groups=1.64 mequiv/g

dri de groups= 3. ui v/ tA Qb) 1 g6cf th‘éupnﬂnyntewﬂ}pmmw‘ accordi ng
Ni trogen content: uto péugg’ 1“{11?;&(!5_ | s Exampl’eUis &
reacted as dss-(ie 3\6P/nM é’td’r@ﬂg' Q@Jﬁ?) solut:ons - 260
Carrier copclymer after the
Example 10 reaction 82U

(8) A sclution of SO g of tetracthylene (ie 77% of the starting activity) 90



cribed in Exanple 1(b), with penicillin acyl- ase in 32 ml of water at pH
6. 3. (b) 1 g of the polyner produced according to part (a) of
this Exanple is reacted as 80 Result:

described in Exanple 1 b) with penicillin Enzymatic activity (N PAB test):
acylase in 33 nl of water at pH 6.3. 50 Starting solution

107 U Supernatant |iquid +wash Result: solution

26 U Enzymatic activity (NIPAB test): Carrier copolyner after the

Starging sol ution o 108 4%, 85 reaction o
38— —Supernat-ant—-eui-g+wash-55— Hg—acti vity)

soI utions Example 11 26 U Carrier axpijiyreer after the Exanple 10

react i onA solution of 70 g of tetracthylene ghyoll 3%@) IAins ik procesire of Fég\‘éc Bt et r aet hyl ene

N Im famid
(ie 779%%111:1% an C,S%O d%? ﬁf rp@a? éggltRyrch}g are gm;flc)ed inste do:;;frme% c?h!;’ll(-:

1,413 3 2C0 mi cf acetomtnlc is suspended in acrylamide, the followin a Redt 1 )
Exarrpl epettGeud sl pidlynerisedf as 7ddscgfbedf int €t 1 aet hyl ene gl ycol (a) If, in the

pr ocedUixempl¢ SBxanpl e 12(a), di nethac dat9é g 20 g of met hacryl ani de, 10 ¢

30 g of Y4 A8f hoxymet hyl net hacryl a fﬁé}" hydr| dg. 1 g of
azei sobugﬁf Qcﬂgg’li@ml@re enpl oyed |n§4eﬂﬁ§u& meteHEL}OQm/ﬂ%E - 5 and 200
m of0 ac&vdiivgivelitheinivalesudp exﬂy@ed in acrylamde, the follow ng resul t is

obt ai ned?cig&enrest af h&‘HﬂY yt’?e?fihlé'ed Q’él ef o
oo e ey ey Bl LRI E )
Swel | i ngeyal giee the rpcmtxeﬁmd@ed%sndeé-g acyla,t in 32681 BUkaker WOPHUEB. 2.0 nds/ g

I\/tean rlqucthbevaldl(ﬁrréttm Exampleds rmqtie.ﬂo vael ling volume in water: 3.3 nl/g

C a n 1
ACi d dﬁ 11‘nl c?; gﬁynd;r Bllvg & GIF t l’g mat1¥ acttv y&\Hi’Aﬂ’tcgt) of the pol ymer
pr oducecciy accor di ng gr oups: S f 1o7t@ part (a) of
this BExXap:e is react ed as descri bedSigem rmtueaﬂd Bghw th penicillin (b) 1
g of trféﬂ?@l‘g @H%Ee@t)as des- g:zﬁPla@es n 32 m_of wei%e¥ at?H 6.
65 cij be ‘f‘ ik A ‘9;5 t hi ¥’Ranpl Ts BRep Aftefghe 55 dgsgri bed in
Exanpl e s& t,om pen| Cl I|n 42Resul(t&23@@y A8 Qafiifg &dvih of water at pH 6. 3.
Enzymat i Carsiertdopolymer ¢fNF BB test) Starting sol ution 107 U
Resu

| . rcactlon @ t | d d h
Enzymat(lm 31 05 U5 TRTSCBAR test). 76.1 kg \m"‘sr‘sa‘:pgcﬁéﬁ acgjjr% Sy dpAnd vas

ing to

l—\w:m
*n_..

penicillin - acylase
60 U 70 St ar tExagplsold ut i on Example 4(b) Havin gJan activity ofCA7JpbEr  copol ymer
after thé*)ta(}cluttwns%ﬁwijatnaﬂll’tylem g111ﬂlnbl HMPMSWQ and 125 kg of potassium r eact i on
e,30 go methoxymet y - icillin f su \7
24 U Soj Syﬁgg%’ 10 g of malelc anh dnde f A chto 2 g %?eé anrg thefﬁé;m%it agotl ng
activi tdf az itrifcO RO c@tr)g t?@ St Aa¢ $°@nThe pH value of the reac- 33 U

Exarrpﬂ enidik fsi s&sp&ﬂi% of ltlhﬁ lﬁttélét.irl By ©aittaith tigyBept constant at 7.8 by cifink- kg (DI st

ht ) whigh i: r<>ff|3e'r’f1 pigslycpine Ci P iadditiey Ita@elaﬂmeoﬂﬂme&jhou ccording to
25 Zi"é‘fs pols mgiiliiﬁ’“ }{‘E e Cartieshound. °‘h?§uh %ﬁ# ayj ng an
activi tyTef bedd is( fkred\o$,Q g,stddaﬁ i Eﬁagm 6d €lof g@txhy deegeral ycol  U(NI PAB

t est 35 athge G326 1kghxbfaccpc;taa¢9mdm dicuret 24 y:h‘aple;e l&ﬁe:gchﬂ{ WSy amtetehoxynet hyl -
peni ci |#i’8°&  (purity 98% are succ ing cbatchep. %’h‘bf mal ei ¢

D yar| dengndri s suded Lo 2. 000 IR CABRP I e B (P by o

azobi SbuBylkG'ﬂllxhé’l l.enifzg 200 M of aceapiared by aqditidnr ed tatf-c&:efntr tedhe pH val ue
of the rg n°3*91ummﬂtwa|t€|re3ilgﬂm$ endbdmphtmr. aq_d etfth k@tnempmt almH tion batch
is k&bt ﬁ’s?aé‘r‘ﬂe dpmeterg "W’B‘Bntl nu-# (F‘]gnc our ’i’]F% 'F gl ycerine
mono-  owy 1586k thi SRt plolidcet hvd-ard nﬁmé df€knd mttamvﬁh 2 é’a& evaépdoegl ycerine
di ol eatte pan ¢a)of gd0Ea@ple is ta@tell Wy tdier adir et Wy 200 hef acsodealkiend diipd The and i s
pol ymer Sy “‘J%‘g 9 It icifligraegl-  in erfdYou Wé“ piet PP&°Rs acyl ase is
centri f{ig&d’ Pf%terbaéé’ ol ynmer i s? ﬁg@ E?a‘e%fsfmm% A&¥°Yof £, rinsed

W t h4H60RAuinf water and 80 1 of 35 hmeecatrkmsnd Rerfdiliy |acykee tval eloand dri ed

i N vacubnzy@auR apgvit ﬁﬁi@’pﬁatse buf fer ofucqussivgy Exlphazmjforemtamf 36 Bd0dBes.

empl oyed SFAReALl e, gl 1L H§ Bt ofl LIS PLEL Rr A HeRing he vash
Wat er, IS &k el 949 U sumed. The reaction ttme does not changd @t €d to 300 |
in varuo Chier &pﬂmv |a&erphee- 90 Bul kvAstring . todk @lat¥l 4sQdescribed above. 105

ci pi tat gd rgon addition of ha#sfUcondenyiflds Edb-Sivelathiereg arolivedebei n wat er: 3.1
mig G 23% Ml SEAFFEYAci d at thB% soel ectric point at pH 40 Mean
particle diameter: -0.3 mm 4.3 in the presence of 200 | of nethyl
i so- butyl ketone. After one hour the product is (b) 1 g of the polyner
produced according filtered off and rinsed with 200 1 of water . 95 to part
(a) of this Exanple is reacted as des- and then with 200 1 of acetone. It
is dried



cribed in Exanple | b) with penicillin acyl- in vacuo at [err] nelting

point [err] ase in 32 nl of water at pH 6. 3. yield 66.7 kg,
representing 91.9% of theory; purity 98% 45 Result:

The carrier-bound penicillin acyl ase was 100 Enzynatic activity (N PAB
test): successively enployed for a total of 30 batches. Starting -
sol ution 107 U Even after 30 splitting reactions, the
carrier- Supernatant |iquid+wash bound penicillin acyl ase
has not been n- sol utions 49 U suned. The
reaction ti M 50 Fnrr}’(gla’sﬁ'zoan yner after the 12
Working up took phaggi@s eedmr | DefAbeWRery 103sMeact i on, 90.2%, »  »

25 U The yi etmis of 6-APA actiseyed gre | itmhed,be- fi c 23%hwf .t he
starting activi tyirgl » » omgi-g‘;/n »12» igtg » » 83-9:A »

1,413, 382 5 st > ; 9y 7 o 2 122 1stgs@etting
reaction  91.9%ewf fheory 16638, 2,7 2st s o > 90012% ., 2nd 7,
'y 91 4% 7th, D,y ] 9.ﬂ$f/h » 9y 22nd ) 9 3% 9@13@/@ 3I’ d,, )y

. 91. 6% g;h’ » » %ggj] n o op gz;ﬁ , % ” 8931@6/ At hs .

» 91.9%0tn, .. SN, % 2wy . 8%&%3 ° Sthys -
. . 11t 91,2% ,, ,,91.2% , ,20thaem,,, w .. 9079 . 89.1% ,,
- 20 6t hl2th », 9.1% » 90.3% 27th 5, » BUTe » 3

» 91.7% 3 7eh x, ¥%4» 2 Zas% 2 4% 28nd
L 91. 9% é;t 3’ ! 2 119109, » b3 90. T3 Tl 90.3 :')Bl:’d FTR 30
1 91.6% ,, 9t h 1 Avecrage=9C.95%, of thc&'}' é% 1 1 24t h

- - 91.1% 10 10th - ca 90. 7% ,, ,,

25t h ' ' 91.8% ,, ,,Example1525 11th ' '

91.2% ,, ., 330 g2§t Burricr-bound penicillin racylase  split 8Q%-APR and: phen taceli€hdl over the 40
., 90. 1%roduced acgording tc Exaxﬂiﬂ& I, having an course pf 2 hours. The $IAPAYGs isolated ,as

13t h . 35 , §néyrlnzasic acft:'vitt)g‘gf_ $440 _I,,.Tn‘(NIch,B test) desc;ri%gt n anr,nplc 14.1 The ga;rier—bqund

9L 4%, .. L4tff 2 B ol bt pentily © frpcyopenicli scpise i emplogey ey ties

- 90. 8% stirred as 380325andjp5i 8 as described in :z;uiiﬁsiiﬁctggmg};ices not have to be 45
30t h . Example 14. The S@icB9b G, is completely extendddOto Avigevagem8e 9B8ting0f

t heory Exanple 15 330 g of carrier-b penicillin acylase split to 6-APA
and phenyl acetic acid over the szﬁfggﬁ’é\éd according to Exanple 1, having
an course of 2 hours. The 61ARRiting rpasdsnat edf7dse E8.17en peat)i ¢ activity of
3,410 U (NI PAR, test) descriﬁlgld Pn Exanpl e 12@:33" '9(.;’ Prier-:oound and 129 ¢
of potassiumpenicillin G argpsug- pénicil |$8I:']5§l 5358 i3 egnpl oyed twenty
times cessively added to 2,086 ml, of water aesd gi91.04igcession. Even after
the twentieth split- stirredéat perr]»and pH8.176 @088; deseridped in ting,
the reaction kinme does not hgye o be”> 45 Ex%rﬁpg }gd »The penicillin Gis

conpl etely extended to achi@ye Conpl gte splésist ;stﬁYﬁelj(}ls jof 6- APA: 1st

splitting reaction 67.5 Otg90”1% of theoﬁrSy})g 3% 5, ,» ),

68. 4 g (91 1% ,, . ) 58;11 » » 226 g %gl ]Zd:: 2, g .

68.7 g (91.9%0,, ,, 4th g3m > 2 65 o (8870 198.5% ., ., )
5th . 6844 g, (91.0% ,, sa1g@oOBY ... 5 .,

68.1 g (90.8% ., ,, ) 7&Hh . . .. 683 g(9L1%8. 7ug X O1 6% ., .,
55 8thon 7 2 .. goEloibBra g (91.2% .. .,

) 9th ., 6 ,, 168, 5,9 (91.5% ,674 g (39.9%) .10th§ >
68.1 g (90.9% ,, ,, ) 1leh .., . ., 67.5g(%00% 58.5 ¢ (91.3% ,, ,,
) 12th . 20U88.6 g (91.7% 6682 (89.1% ) 60 )

13t h . , Average=90.89%, 68thryg (91.3% ,, ,, 14t h ' '
68.1 g (90.8% ,, ,, ) 15th ., Example 16 68.3 g (91.1% ,, ,,
) 16th ,,» 10 120 g of carrier-boOnd Ben@il(DQcyR86 Example 14. The iktuke is worked up as »

68.0 g (90.6%, ,(moist weighy) agdgrding to Example 4, with desqri_bgd]_igtﬂxarqplq 14. The carrier-bound
67.4 g (89.9% ’zl’:rzloaglg]ft}'poti’a)ssli,tihfn t HI(I\LI;’ %B == ami, chr:lc;lﬁlllgn 7?1{121;?718&2 Q’o Eﬁd‘."q . es’din T
20t h ' rduced into 1,3C0 m] €Ow erGind g@re@% ' The yiclds of Sﬁ-l’é‘\ﬁgfdﬂé %tmgﬁ%bgi‘)fso
t heory Exanpl @ 1965hoafd at 38°CLRA pil DE, a€ déstribed fnbolbmndv penicillin acylase Exanple
14. The m xture is worked up as (noist weight) according to Exanple 4, with
described in Exanple 14. Th%ltdé%h“f“ﬁé?agttﬁbund 2o % Vit 9f Bforyl, 160 U (NI PAB
test) and penicillin acyl gge I’s enpl oyed fd3§2e§ oplgES”i i 120 g of potassium
penicillin Gs8are intro- sumcession,for thesengzpeeti ¢ splitting reaction.
5th o, » 63.1 g (9042 , , )



duced into 1,300 nil of water and st

irred for The yields of 6-APA achieved

are listed be- 80 75 9 hours at [err] and pH 7.8, as described in |ow

1st splitting reaction 61.2 g (87.6% of theory) 2nd - , o
62.0 g (88.9% ,, ,, ) 3rd ,, ' 6339(906%,, '
) 85 4t h ' 62.7 g (89.9% ,, ,,
5th ' ' 6319(904%,, ' ) 13
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55 surface area of 1 to 400 [err] atons; and
120 8. A preparation according to any preceding B: 35 to 90 per cent of
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