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W t hout co-precipitation of colorizing inpurities by adding to the aqueous
solution an alkali nmetal salt whereby the cephalothin salt is precipitated
| eaving the colorizing 5 FHpw--ti-es—+enmining in the aqueous sol ution.
The cephalothin salt thus obtained is not 5 only substantially free of
these inpurities, but is also characterized by i.nproved stability on aging.
Thus the present invention also provides a pharnaceutical conposi- tion
conprising a cephalothin salt thus obtained and a pharnmaceuti cal carr|er
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Havi ng described the basic concepts of the invention, reference is now nmade

to the follow ng exanples which are provided by way of illustration, and
not of | jintation af the oo ntion. 60
Example 1 60 The sodium salt of

cephal ot hi n havi ng an inpurities content of 18 ng/g. is dissolved in water
to forma solution contajni- ng 100 g. of the salt per 400 nml. of water. The
resulting solution is a clear solution having a yellow coloration. To this
sol utien, there i s added 100 g. ‘nfiggswound sodi um chloride. The soBution 65
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procedure described in Exanpl e 1, EuaslpieG are found to. have an
impurities cont'ﬂmw@ﬂplamngwhﬂgmﬁged stability of cephalothin salt recovered i®() Exanpl e 3
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resulting turbidity is then.conpared.. 35 w.th the turbi dity.obtained in

|'i ke manner from solutions of cephalothin salts containing known anounts of
the inpurities. In the test. errployed in.this. exarrple 0.5.m. of a 0.1%

sol ution of protam ne sulfate is slowy added at a control led rate to a
test solution of 0.005 M cephalothin salt and 0.01 M sodi um phosphate at a
pH of 7.0, and the 40 resulti ng ‘turbidity is measured in accordance

wi th conventional procedures.. . "40.. The results of "t he: agl ng tests are
shown in Table 1. B
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4 TABLE,| Mode of Ti me

purities/g Na Recovery Concen Tenp. (hours) pH
cephal ot hi n | sopr opanol 0.54 M [err] -0 , 5.2
7.72 6 4.9 15.93 24 4. 85 17, 12 48 4. 65
38.06 Na lactate 0.54 M ‘0 . 5.4 1.05 in
6 4.9 4.29 et hanol ’ 24
4.8 12.460 48 4.6 25; ﬁasdosopr opanol 0. 54M A
[err] (VA 572 ‘ 7546 o724~
5.25 - 11.18 48 - 5.2 o ’ﬁ@IGDINaIactate. &%M

[err] 0 4 105in . ' ag. m-

6 525 M“S’gﬁgss chaag! :,Temp @*gg P“;‘;ﬁ{,ih?: 24
5.35 1.81 e 25— -0 fscnﬂepaac'r 0—04+-M
[err] 0 Isopropawll 054M 2583 6 0 4 75.2 86 24
4.5 35.93 48 4.5 - 61.29 M} lactjbe

[err] 0 5.4 1.21 in 48 4.65 3806

6 4.6 4. 33 ethang I ' ' 24
4.4 26. 76 H%Mte 49p4M - 5°G; g3 |goprop ol g% ™M

[err] O ethanmol 5.1 7.60 6 o4 4. ' ‘660. 86 24
4. 85 10. 59 48 4.75 11.16 Mal act aw 2509301 M
[err] : 0 in B

6 5.1 IS°P’°PI“°}4 ef’t?ﬁ%l | Jé p 52 15 oy

4. 85 1.43:48 4. 75 - 1.52 &3 can g)%seen }lrgm Table | ,

the process of the present invention ‘provi des 48 ceph%f2ot hi n Ba60t havi ng

i nproved stability trculg XAV\,her he aqugous -spl uti on f the salt is
stored under refn%‘%ﬁgﬁon (| ? r]). E§arrpl e545A pot §§| um salt of
cephal ot hi n havi ngethaoli Npuri ti es cont ent .of abgut 1558%/ g. i ssolved in
water to forma sol ution contai ni ng 25% wei ght48 of th&%ephal @&%in salt To
this solution therg x‘% ded Wt ~of po&asm ugn, | act at é:jrystal s. The -~
10 resulting m reis stlrredfor “about &0 mmpt7es 3 then .
allowed to stand to insure 10 corrpl ete dissoldti on &b the pastessi um
lactate. Thereafter;, the crystals which are fd8nmed i#5the aq®e¥us sol ution

are separated by fNHa&ﬁLI on, o@pg Washgeg, i n aqugous eghanol . §hg product is.
dri ed under..vacuum and .1 s found t o be potassi ugr cephalsot hi n fygasi ng an

i npurities cont ent etwlabout 3. 0 rrg/g 15 24 4.4 26.76 -
Exanpl e 5 # 15 Tha sol W8 cont ai ni ng

26% by wei ght sodi ybprepammial obmlml n wat@r thege is 5, 7.60 .
6 4.95 10.86

24 4.85 10.59
. o 48 475 11.16 -

" Nalactate - 0.01M 5°C. 0 5.3 1.19

n . 6 51 . 1.24

ethanol 24 4,85 1.43

48 4.75 1.52

As can be seen from Table I, thcprooessofﬂlepresentmvemuonprwxdwa
cephalothin salt having improved stablhty, particiilarly where the aqueous solution of
the salt is stored under refrigeration (i.e., at 5°C.).

5 Example 4 ' 5
A potassium salt of cephalothin having an impurities content of about 15 mg/g.
:!g:ssolved in water to form a solution containing 25%, weight of the cephalothin
To this solution there is ddded about 85 g. of potassium lactate crystals. The
10 resulting mixture is stivred for about 10 minutes, and is then allowed to stand to insure 10
complete dissolution of the potassium lactate.
Thereafter, the crystals which are formed in the aqueous solution are separated
by filtration, and washed in aqueous ethanol. The product is dried under vacuum and
is found to be potassium cephalothin having an impurities content of about 3.0 mg/g.

15 ' Example 5 ) 15
To a solution containing 26% by welght sodium cephalothin in water, there is '
added 105 g. of sodium acetate in the form of a saturated solution of sodium acetate
in water.



added 105 g. of sodiumacetate in the formof a saturated solution of
sodi um acetate in water. 5
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~4@f an organi ¢ car BOK)pricess a€i ed4m okmrlo&eswhaanﬂefﬂommixclsﬂtﬁslmmaﬁ or 3

t he non- tOXI dcmtej s an gl kaI| net al Iact ate. 5. A pr ocess as

d inclajmi Mg&;@&j 55 SEbeeR S J-Sic PlF 2y alkali

alt of an aC' eﬁﬂﬂesﬁ claims wherein the non-toxic salt
-HA process as deémphyel nran urmfw:ﬂ:ilneh m@%:ﬁﬂﬁgo@]%paﬂsbwmﬁgmp&ﬁah

: is enysie dhqqqpha amld selerige. of 0.5 to.8
o v Sty Der pplac ST B BT IS QTR ey
3 ined 1 n any of 't he precedi ng clalns
wher ei'n t he non- tOXI c SaAtprczésasdeﬁned im daied’ wm&maeaqnmamwat&,uanmmu he

sol ution. 7.caflefpr OCESS as
formof a concentrat°’é%l ui d 25 Lrjer. ocm?ﬁ?as
ot hod [ oo 7 e e TR ﬂ@;;i@ cori a3l
m xture thereof. 9. A 116.08 gftesside ftﬁeﬁg&ﬂ heédid e et ¢

carrier is an al kanol!enamd%x:mlwdmm conthrﬁgrat ed soI ution contains 20 to
60% by~ wei ght of the 2 gefined in any o FF§ee w%g W

any of the pregsdi ng,eg], q‘hgfg, PRI PR e aaneps ol “31‘%\?%“% TR sal t
is sodium 11.. A procesx @.W hod@ding B @it Diubiciifally’ £ @esditRg if iyl o ofRI ei >
t he concentration ofExemeScep al os?oranl c acid salt in the aqueous sol ut i on

is within the range salt of m halogporpnigt 4cig Fhenev

concentration. 4 4. A pharmaceutwal composmon comprising an - alkaﬁl cjaﬁsalto‘aspéiﬁ%ﬁasﬁ
according to clai m kabBsindatphatinhoputiadl cgifiecr | bed in any one of the Exanples.

13. An alkali nmetal salt of 7-(2-thi enﬁl acet am do c hal osporani ¢ aci d

20

er prepared by a process as A, > claims 1 to 12. 40
har maceuti cal conposition gm,b,ssggt Ry al salt as clained
claim13 and a phar maceut i (:al carrier BT WADE & TENNANT,
ed Patent Age g $mt§§terse@@°ebtdn@gmerlﬁ@4Aum $ini ¥732d for
“Hl esty' s Station ?P&é’"ﬁ?wmtﬁggﬁ o ¥sfiem 1973,
Publ i shed by the Patent O‘flce 25 Sout harrpton Bui I di ngs, London, WC2A 1AY,
from whi ch copi es nay be obt ai ned. :
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5 The sodi um cephal othin crystals fornmed as a result of adding the sodium
acetate are then separated in the manner described in Exanple 1, washed and
dried. The sodium cephalothin is found to have a significantly reduced

i npurities content Exanple 6 5 The procedure of Exanple 5 is
.repeat ed except that the, salt ‘added is sodi um 5 citrate. The sodi um
cephal ot h§n separated fromthe aqueg@seegol ution is again-found to yave a
signif |tﬁ|ﬁ+7ﬁ“edueed+nﬂpﬂ+b+hee—eeﬁeent—wﬁml~¥£4;em-m+8——+—4—pr ocess
for the~fecover fo*"ilam hkl mmlalfomahsaofml? @idwghiwevd}ntnamam do) 10
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precipitate the salt of the 7 2' Eiahiplerwl acet am do) cephal osporani ¢ acid,
and separati ng i durp (of Examp h&ﬁmeptzlwtmmm isosodisief i ned i n
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