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in our above mentioned Patent Appli-
cation, we regard it as applicable to L -
asparaginase produced by any method from
any source.

The pyrogens in L - asparaginase prepared
from bacterial cells may be carried over from
these cells. Impurities having a pyrogenic
action may also get into the L - asparaginase
preparation during the isolation and purifi-
cation of the enzyme. Despite many attempts,
L - asparaginase freec of progens has not yet
been obtained from bacterial sources; un-
fortunately these sources are the most pro-
musing for the production of L - asparaginase

[Price 55. 0d. (25p)1

P’ﬁ‘&%éieb sQl\ﬁ o8, a? A sg%gﬁtmg the L - asparaginase

at pi
ethylene glycol.

The L - asparaginase may subsequently, if
desired, be separated from the polyethylenc
glycol.

This process provides more efficient pyrogen
removal than any previous method known to
us, and in addition substantially increases
the specific activity of the enzyme. The inert
accompanying proteins found in impure pre-
parations of L - asparaginase, which have a
high antigenic action, and are difficult to
remove by any other method, can be eliminated
by this process.

the addition of poly-
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3 The proccs of the invention is preferably or a nultiple or
: a*}Jle—erH—le -e—of-—a—tntt—dose———appl-ired-to—-1 -—=—asparagimase whith has—"
ready of the enzyne in the formof a solution suit- been brought to a
purity of from 160 to 220 able for parenteral injection. U ng. or nore
als defined bel ow. The start- The followi ng Exanples illustrate the in- 5
‘ing solutjion of the enzyme preferably contains vention.
70 3 0.5 to 15% enzvrre THe!a38ohol is preferably present_#n

aj concentrati %‘ focc49 ol mvc s p?cfcrab Oor a mulu le or s muln%fﬂ a unit ﬁ%’: Ut i on,

ant prefer a\labl}éd ou '19;)]\ ;{fhasc @nhas alrea Bisios RACI fic

activity he@nNbraughtN® airich ¢rs‘ranslm tb 122(na lnbﬁbr a;ddmdal adjeciof 100 U/ ng are

dj ssol ved i nUfwee of pose s ghfingg) bcl er atTUF dollopingn Exammgs ciffysjrate thegin-

+p5[err] C> HagHe gt;‘ 2, i‘,’ﬁﬁ, pr &"ten added 10 ™ Tnhe

am no acid |§cséme£en ,ymm]ese,nuoi Nofahe and t he sol piawerx tS adj usted to pH

8. 9. The 75solution, wmcmf‘cmlat inymt g@i’dd?hmg%f apo gh?rggghut Wi, a sp&dic lﬁ::zv%n S kept

ai + 50[e 1@ ‘I‘“@jf‘“ | ¢ a to aS‘i fThe
arting 1 %é“‘“‘b\@“‘%h@ LA et o

houl d pr ef efondahyyatibe ot -umt’/e ftt(hc &omhbn, tsa&:pt&@QOSOP marmotlﬁ&s, ad 20

nut es. Themdsg prefgfablg abayt 9‘ p,fgmtﬁmmtemm ecqyri-

ntri qu?gi :#1"9‘(?9&19‘{ 2 egcr B[ % ‘;};onén f:‘llfar cen[?@gjeﬁ/f“ :10 fxsct i? a%)ufneglﬁi J‘}ét 05

ys, afte er an f §2aGhich N D ag ﬁfl tate@080 135

y preci p| taﬂ ﬂm:tpﬁéd &iatc118 is emw«ad forfaxr ekh a 5W,tﬂ%ly&hﬁ@3/(glycoﬁ) ied. 'ifhk ene

ycol sol utii@f‘? mfugatma Icen}ﬂ rigd e RWE'P" Hfﬂﬁather 1“0'2:635(}
Taction l% t:trlf)%f E cn a §t ﬁ 0 shed w a&ﬁ%niﬂeﬁ&g&r‘ur ed
pert pr ot ei ns 10 53¢ pRidrabB Do Qm poRol Y &nessg 200 So 80\ U/iny 89  Of

e cl ear sodtylanoplyiob addad M @ayi p@tteectntam-phibsti ed washed W th acetone and 20

i ed. 4ing polgetilene glysobindrlaplaspanpipse 5 The the of #htat 35 g
(200 40 S s PR P b ,,‘;'f& R Ao 2
bstance. asparaginasc is then separated from the poly- above. I ng 90

| yet hyl enectwloycoglycedndsm mathpdsr &gi ke Thréfhebbdsr éNv:s 5sﬁnd)\ﬁi;wcrheaChesul ts 25

¢l

an ex- %cp"r$m ica mmo%mle hié 6%@5‘\3‘5 mn on amm P%eét ﬁ tlixe enezgme p nt to
EMONSt T ab@ 51186/65, T8 Serid)Y 1OHEN 13@ata§dﬂt A0 B ldselth it Jbee L -
bnt ent of t hmmmmarpumtlﬁcﬁeﬁhya& wescr i beid of L - a&;ﬁﬂgmgpdaatﬁemdys\vdighen 95

cpar at ed fr orfhis hevcp;@p ableg Ipyyrggen - free L - T}ée m;ecnons were perf;rmed at 10.30 a.m.

hyiene. ol FERErs A b RTINS and of
ere eachs for the first time. Pr ablv the IEPRpAL L Oﬁheadrﬁvxﬁg st Reigddtal bAs Q te@%enm ng
hj ected i nt ‘igage hous Ipyritwi of hat Jeast] 220 3f /e, S pdstage of timBathe nertic pkltbnatmnmo Nos.
1394/ 68 ant cd;th oPFPRRAIRASE iR RN Slgr %C?sténg%gﬁretOﬁéwgwwﬁréhe Zﬁb F“Fl‘s°fl§$}"§52169/ 69,
Serial  Nos o, %Zﬁéﬁ’m A ey Hiserit B R QSRR ol V" &But 240
212, 138)0 buﬁtc@wmetl QdfirdByn b@ tp@ding  The Mediséhss Afzndibuch pRREbaQE AASE per
). body wei Brunt Av@@uon No f 13H76S. Thrqusheut o pritenoalof @srop’-y regelm the fsyre @f the- 105The
) eotions WERSITUEVALIRD AL SUR0 ll e el TR R e o
ef i ned havi pghs@in @8 rc Ucﬁfcétﬁﬁ Infe ithe® (“D.A.B.’ 30
Urity of 4srowigh 2doamits :uf cr kg.Obothewadit amoiﬂ of the ra bits recor ed until
30 p. m | nthggneag SmPETRCef ‘i‘iggfif % ilste. "Peef erabl y th

th spara -
fawi ng, the %tbbrgghtgi!ilsoé;?&vﬁlcgfsrhoﬁeﬁsphirhe The &c%ﬁ: %sag RY E}Jja_ltgé @J il[o 45

—'z—i—v_\'cn—'g_cp (n 0000 W

_D.I\)'OQ.

past 220 U migceuticlas@p@idionNfa fatch®rallit figectv € binpl€ ) but XHeSs L
aspar agbhaghic jobitigd ofhpyrostthe frac bpeaspara - pginast i kraed at 68Cam Mahays. t he coI urm
figures PBowt lﬁ’&‘db‘fs‘e#én?m iPFRgshef o, in- (AT) the

vention

AXi mum te”pﬁfhé-tlwéﬁmﬁ ifSrhed Pro®@G as a new  The pr&éiure%?ﬁ?fggg altiae RSBRT §@ Nasso
it (her ei nmadiament in dasze unif Foem,me@oulesios e ampts 1).bd{ etier BIC. valdd) is Wdj@ted@Crot 0 " U’

5 definedi C"ﬁ'@ ’@ﬁ‘éﬁnh 01“20" heyresent s ebps8.Ar znei buch prescribes as a -

at ent  Appl |E qnc RBURSE JRAEE "I‘H‘i’ 8ghout cri t erg, o, pf, Pyrogenicity,

hat the sum qfhc teh@ “mddiioment in dbdageSunk pm? f Cﬁfc'&&e&uh&els t mnE"d; Ghatlfpi Bx- 1S . 55
sed. squaressuscxf int the pr epceification meagea f ample [ et only 20 g Flhanet o maidedpy200gen
free" melisam £ s d ﬁ%’%ﬁhﬁ‘ HB&%H“@& o 5he slgriop o6 & - PREESTr es-

Y gi n S& 4 Fhubi £ oPlLSH@atiplS DIES uhit G&b | ON Means t patueupgndi ng val ue. of

i S exper i nefnthe (Pytdgéh B.free ebfymewiSuéh RGO Urtiod sg (L1 - raspaktigingse Peith kgspemﬁc

dy-wei ght tegggrep i the case Uftth*epﬁtfa‘n"z'@ mp etixity ¥ d0¢ Udms uf dissolvédga ene litdar ee

tést r abbP% nqn ampay ‘gs,teﬁcgncot)talgrérarllné ose, water. 100 ml methanol and 40 g slysing pre £125

110 The invention al so provides as a new phar- The procedure s

the sane as that in Ex- 45 maceuti cal conposition, a
parenterally inject- anple 1, but the solution of the L - aspara - 50 -

abl e solution of pyrogen - free L - aspara - ginase is heated at 60[err]C
for ZZ=rours.” = gi hase produced by the process ofthe m= ”‘"“*veﬂt‘rﬁn““"""'

V7 AR BANI ™ o7~ —— - e e L Y o o o ——

3 9.

O:'_".-h' cr—r-U—‘C'
U—'
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3 added and the solution is adjusted to pH 8.9. wherein the solution
initially. contains from—The-seluti en—is—+kept—at—+506ferr}€for—90thours,—»

0.5to 15% of L - asparagi nase. the subsequently
-precipitated protein is 11. The process of any preceding claim 60
centrifuged for 20 m nutes at 6000 r/mnute. wherein the L - asparagi nase
initially has a 5 The clear centrifuged product is adjusted to
_purizy ofs from 160 to. 220 U/rrg as h‘e?riéii?- pH 5. with |
2N “HC1Tand Ir actronal I bef ar.e . . cipitated
i g ol ‘f sl gt o gy gl i m
tio il Wtedidaicd PioRE DI U IQdThWQﬁJ | ot lape pRcba Adh@ $01 Ut on

the uns adj ust edcdnmlfugﬁiﬁfoaﬂm erinutch et @d@rm:m ofwhabmulﬁc QOOaspdra F@t( Vigitidlly| lene  about

s e ore AT anetnes i eletone gl hlyport @ Sfoe i, vasnee

Wi th aceton rta }ene g col 12. The process of a receding Sclaift P OCESS
activinor  t he pr o &Bﬂ Umcofaorlﬁlﬁrﬁlﬁﬂrs ted aR@&Hin 33 P Wt’hchsoﬂb&r lsQdidsdl o/ 15y free
lire pf - aspar agefvage a@c@trohefrz@ptnB@(Tmlrrelydmﬂqnnedbosubéthdme\ddmon of the polyethylene
,. 3ddﬁ9n %h Cor%ﬁrﬂ's‘é‘f ’hé&t‘”fﬁﬁ’dawﬁb‘rdut"i"&)ﬁ“’éﬁ“eLg-"°° Smc alﬁ:ptﬁe % as%f 19y9n £,ai ning
ogens toy rdonabaq YRR B0 10 235 U/me free L 118p al herei Fheqof from

.ccntr7- 0 tb 9.2, subna e procedure is tiwbickanmpras Hehiig ed&ﬂuuontolﬂ& prgeence

>~ Thf an!anino acid, rengvi n'?ﬁ any cri bed |Hspmgpﬁ gontpini wwfowé)tmfmmréphanol

SENC

t 70 to 9.2,

m?u?. i %I pl tﬂEEd 'ﬂ;@tpggckcﬁlt'e m sax%chgs gl %E% rb')i id remgv 111;

. TR PILALIND ARd bn ExadipRAl, A 06 & enra Ciured | fr th &gl gré-0n  Of

tion piol ye hyI enearegtided.ol , EXAI\/PLEchSnatmg thc L - asparagmamlt giepgarat iThg t he
“"“L‘ par agi nase fronpthe The procedure 51fisb‘ft He. %gq‘l as P?‘Vféhylc ghrdbbed

Cp

. U/"@'ﬁet hyl ene "ﬂJciﬁ)QJdurc is thc same as_that dcscnl%@ p ] Sf ol aigﬂf‘gla‘% " ﬂgt hanol-

are addedg in Examfle 1Ab1nr10@ea$sth£xfar ark B&!c@r 0dl4C1\ ipfBessbr (Y prodiiitm of Pyrighe
an exol ut f on.  to_the solution. h b ee éroila?spﬂw@f seykllichhcomprise ih@tes 8heat -
U a SOlutl o) 1 :
s rll!;c'%llo L ] AsparC%(len %aé%ﬂlmﬁﬁs hwé Hé ig%adens Oﬁ‘g‘?rgl‘ 6?%?%@5;8;1 aﬁ]
aspgr pgi nasg.L g,ni b,ﬁ E,g&x 73@ 1 920j th@r §Pah-
e ea@.yrogens 26 0 athplOm 40 to 61[ err C at a [phitic @kohol havmg upf:bmr tarﬂboha&)hs, on

- d -
a solg-gbbi t s as d%?ﬁH*{SQ CLrAIM is. _from 7.0 tfg?m‘"gs 20y Pwlmlhe presdnfcen g 86 al i

upg%S ample 1. rocess for the production of at Hﬁ’& ? Qm%‘awg?n Qo YTIS'Q:% set o f OUI‘
weight.alghon at Onﬁrcc l’, [AEpdiagighsd Yheﬁfrﬁé?érg{ift%gcﬁd bRI Igh ol sefa .

0 anGCLAIM | Sa %vhrch comprises heatmg a solutlofn q;;“ sml-utasp@rragmqser &on phd ﬁdl)leﬂ\gleﬁcelhgycb] -
“atispar agi A8s ‘pmgl"as%" myfo fr PodL Ragee gi:g recedingt clai 99, 5 to
----- E 5 by the ?,lqj&hcﬁt f,, yaéof,:ﬁ 0@ ““aﬁ,ggié‘ﬁp THEABFHELOPE def i ned,
- zcnet ool 'ene 6ot ,carEdi\datmﬁﬁEﬂr/&t bfng] 5 16— lpﬁ'obesé.?m{)insﬂssubﬁﬁtlélﬂg a.
figuresol utii on of aq_d rcmoazspawg?qcmasei rhartcrm frorine apbﬂl ﬂqyl@nebeglnyemyl of E3@mples

eacsparjagi ﬁass‘ 195 6 dienrpsparagingse o rh 19 roce s of¥any
s as BT eced| Ng Chddyldht ‘j:l%lf & Ei! %‘h @rfbeft)}:}&o erﬁ:c?i}ﬁl

of th8 Ujpst| antlall %emmsmeermma deaini hed 200 Ugmy. pr esence of an a Iphatlc
threg| cohol havF ma'(ﬁ#ff étOE*)Qancri thsslcoltt’b f olfr Pyregenorrealonsspagsittrwhef-  an
ABgM no t,o,,1§m;,fﬁ°éos whepsin the sofum SR PEPBS WP BPTES chewe! higitolhg any

oh
preci pit at ed 4rahe piodds $frdw'?n 1, 3Sor he{vmenbefmr Byrol@6 Cricb@d. dsParapiiise GheExanpl es
35 tthe sol utthftﬁircohqbrswrlpmoﬂ ating the L - e&spapaaglr hyabeeproctsstobcmm 13,
110 i Thch procless OHH pr ce in 1qa ﬁon@psxm psist- 6157
f.‘.'...E"Pyrogen At i@ umno sk bar 801 Has'e i Thef eiﬁ% ff Eﬁ?t&&éy (KPYs, 15 op 1o,
i nbeflore def i@k prevess RYcImPLElcielh 106 soor € 11han mdedicdnitar By @6eESufd fémai m 1

wherein t he""?@g'[‘] ut 336 bth eming aqid: ai n?;ﬂﬁlrtggmﬂantlpeules@%tammﬁa parpstradlycohol .
C seiut: 1 .

- px18yg PYT ogﬁ s, ggfqog'rvggw e e z‘fg 38 °Flp§ W&cés@”ﬁ‘fﬁ "Cﬁeabm

ied thETEI N the F0IThe preééﬁrofpﬁ g,rcgagmpydame process of any of clainms 100°tion
cont ai ns 10%1crcm b!fatl!tghle c:awlnmmurdér from 1 to S 1- 16 For the Applicants, 4. The
process of ?Yéf‘.‘f:ﬁm gr 19. é BLS BANSFORBpar agi hase
V\/nen-' I prbccss o a ﬁgm‘%l &agmol IS atcnt Agents, ever

- Ex 56 wherein the heating is gn pton Buxldmgs
addeddrig@ar ed Dy sdidiien pr RGBS of b m o @i 1 @hdﬂ&ﬂﬁﬁﬁrﬁ any preceding

claim 100 The podvess rrf oyl tpresafingcd#iposi t on cobmilet W.¢3. wherein the

- sol utii on cont aiPAstediot Bor B}ty 0Etatidnblg Ofife, By tRACRA Pirad, LasminBloR§ilagfotoe sol uti on

i0f 105 the ami Aghlales by The Patent ‘"““‘;"23,ﬁ‘r’,‘;’fﬁg“m’f,’,‘ef’og‘f‘im Tpndon, FLFA I AYifitltse of claim

-l'{t'r'217 18 or 19. 6. The process of claim5 wherein the sol u- 21.

= arep 128di cament i s dosage unit form tion contains about 3%
of the am no acid. consi st I taining a parentrally
7. The process of any precedi ﬂal umml ﬂﬂmﬂ l e solution of the L -
aspar agi nase 50 wherein the an‘nhotacl'd s ol ycine. _ of claim
17, 18 or 19. 110 8. The process of any preceding

R nam - et i} wher ei- p-heat-+hg-+s- contr nued for from 1to 5

— M I N T T




