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SR S o COMPLETE SPECIEICATION )
e AnewSalt of Phenoxymethyl Penicillin and methods forits
1, Kowp _ ABILDGAARD, formerly Koud - Tthas, ligwevet, been known for some time 45
. Abildgaard-Elling, 2 Danish. Subject; wading that a great variety of different penicillins
. as Lovens KEMISKE. FABRIK VED. A. may be .produced by growing 2 penicillin- -
* KONGSTED, of 19, Bronshejvej, Copenhagen, producing mould in association with 2 culture
S Denmark, do hereby declare the jnvention, for ~medium containing a nutrient’ material and a
- which Ipray that a patent may be granted t© . selected . precursor compound, . said penicillins 50
me, and the method by which it is t0 be per- being represented by the formula:
_* formed, to be’ particularly described in and :
- by the following. atement: — - . S - R—0—C, H,,N.0S
. 10" .~ ‘This. jnvention ‘relates to movel peuicillin L ' N
. compounds .which are sparingly soluble. in where R denotes 2 member of the class con-

~water and, on account thereof, can be used for sisting of aliphatic radicals containing from. 2
-+ the production of pharmaceutical preparations 10 6 carbon -atoms, phenyl and mono- 55
oo oof penicillin. which form by parenteral injec- substituted phenyl. ,
15 tion, for instance. subcutaneously or intra- “The free acid of the penicillin of the lauer
" muscularly, a depot from which penicillin is kind in which--R—is—phenyl has recently
slowly seds. L i acquired considerable interest, because it has.
< The--movel salts_of _penicillin_have’ other been found that this free penicillin acid dis-. 60
:  valuable properties which make them suitable plays 2 remarkable—stability against acids.
20 for other purposes. S Consequently this compound is. of special
~ Sparingly soluble penicillin salts are widely . utility for oral administration since, unlike the
used for. producing pharmaceutical prepara- ordinary penicillins, “this penicillin is not
" tions havinga retarded penicillin effect. The destroyed by the -acid contents of the 65
T o saltof peniciflin most commonly employed for stomach, but can pass through the stomach
7" 28 this purpose'is procaine penicillinate which, - without ‘substantial loss of potency’ into the

.- however, suffers from certain drawbacks. Thus intestine where it can ‘be absorbed. . Since,
‘the liasic.:coq;ponent,ﬁraeof‘lsziinfitself an moreover, the free acid form of the said

jc widely used in ‘medical practice, penicillin” is only sparingly soluble in water, 70

-~ and in some patients allergic effects are poted. it can readily be prepared in solid crystalline
} " In- such cases: fatal resialts may. be caused by form, for instance by merely adding a mineral
" administering’ “¢he penicillin salt f. acid to a solution of an alkali metal salt of the
* Othier examples of well known penicillin salts said penicillin. _ : : :
s ';_':sparingy soluble in water are the penicillin Although the penicillin having the formula . 75 .
o salts substituted alkylenediamines, such'as - stated above in which R is phenyl, has
35 NN f-'dibenZylahylencdiamine. However, occasionally been termed phenoxy penicillin in
e ".other 'disadvantages, ‘this salt also literature, which term is in acc rdance with __

© . presents’ thie - disadvantage of “containing an the formula given above, it is preferred -

P cuiponent;-which may have undesirable ‘hereinafter to refer to it as « phenoxymethyl 80—

=7 physiological effects. _ penicillin”  and to represent it by the 3
;7 Ju the case of the afore-specified salts, it formula: L

- RUGH,N ,O;S
aithough the i

althou _products._ ctual use _v?here. R' is a pheﬂoxymethyl md{cal:- N il
Cpe generally. been the salts of benzyl penicillin. CH.—0—CH,. This manner of designating -85 '
{Price 3s.6d.} S ' ' :

- produced from various kinds of penicillin,

SN &




B formula -G;Hﬁ-ma-c.eﬁi1 .08, - .
.8 .. There has now been discovered a hitherto
- unknown' calcium: salt of pl_ienoxyn}eﬂly-l- :
- penicillin which.is characterised in that it has
... - the form. of crystals having a . solubility m
T water-at 20° C. of about 1.1%. It has no well
* 10 ' defined melting point . since, unlike the solid

T 796,359 i
e penicillin i _question i analogous to the " tion.

When using the free - phenoxymethyl '
penicillin acid in-the form of a solution in '
butyl or amyl acetate, such as.is obtained

during the commonly used method for con- 70 .

centrating and- purifying the crude phenoxy-
methyl penicillin formed in the culture
medium; the said solution may be treated with
an ‘aqueous ‘solution or- suspension of calcium

hydroxide, 'in the lawer case preferably by 75

" crysualtine . - phenoxymethyl penicillin _acid ‘adding’ the suspension to the solution of

s e - which is stated -to melt at about 120—128°
.. €y it will be destroyed by heating. Thus, it
= ' begins to acquire a yellow coloration at about

15 175° C. and becomes brownish black. at
* . about 200~210° C., a slight development of
_ " gas being observable. . . ) -

"~ 7 On determining the water content of the
y R 'solid crystalliie calcium salt of phenoxy-

@ )20 ‘methy} penicillin by the Karl Fischer method; -

O values between 4 and 5% are found; the

. values: observed appear to centre around the
value 4.65% H.O calculated for

o . .((._.:an' :O;S)zcészﬁzo
" 25 and it is believed that the salt is represented

phenoxymethyl penicillin illin - while ~'stirting the
mixture vigorously. e _
~ When the penicillin acid, for instance in the

“form of a:solution of the said kind, is reacted 80
-with a calcium salt; said salt should be a salt

of an acid having a lower dissociation constant
‘than that of phenoxymethyl penicillin acid.

" \When a water-soluble salt of phenoxymethyl
penicillin is available, such as the sodium, 85
potassium, or ammonium: salt, or an amine
salt of the penicillin, such -as the cyclohexyl- .

© " amine-salt, it is preferable to produce the

calcium salt by mixing an| aqueous solution of

the phenoxymethyl penicillin salt with an 90

e this formula.. . /aqueous 'solution of a water-soluble calcium

_ --'By..producin—g_juisfat_urated' aqueous solu-
. tions of the calcium salt of phenoxy_methyl
. ‘penicillin, and subjécting ‘such solutions
30 freeze-drying in vacuum, solid dry. product
"~ will be obtained which are not crystalline. By
dissolution in water these products ‘will form
* clear solutions from which, after a short time,
- the new crystalline calcium salt of phenoxy-
. 35 methyl penicillin will crystailise. The freeze-
.- dried product cannot generally be obtained in -
an anhydrous state, but a substantial content
o of water, say 6% as determined by the Karl
~—— . . Fischer titration, will be found therein. As
' 40 mentioned above, however, the product is not
oo ine and moreover it differs from the
salt according to the invention by its capability
~~of dissolving in water to form solution from
TR wh:chthecryst:ﬁl;me salt will precipitate.
RN . A - dryi

.. By drying 1 freeze-dried calcium salt
L ““over phosphorus pentoxide it is possible t0
o0 reduce-its water content to below 0.5% deter-
.01 . mined as hereinbefore referred to, but still no
“.. - .crysalline product will be obtained.
- | The -crystalline calcium salt of phenoxy-
“; 7 7. be produced by adding a calcium salt” or
st s ciicglojum hydroxide to. an’ aqueous solution ‘of
. * -a-substance ‘dissociating into phenoxymethyl
in ions, allowing the resultant calcium

“ - > st  precipimate and removing the precipitate

concentration of the—solution--should -exceed ...

- . the solubility-of the desired salt in the solvent
. 60" used. ‘The reaction may be performed in.
i ‘water OF an 2quUeous medium or in an organic
©717 7 solvent “in-. which the - free phenoxymethyl
' _penicillin acid or the salt thereof is soluble,
; < provided that the amount of water necessary
1 ¢S for the crystallisation is present in the solu-

salt, for example calcium oride. All the re-

actions ' déscribed must' be carried out at a .-

sufficiently low temperature to avoid loss of -

penicillin_ activity, viz., at! a temperature pre- 95

ferably below 40° C. | - ' )
The invention will be illustrated by the

following Examples:— ' - - '

ExamriE 1.

'58.5 g “of potdssium phenoxymethyl 100

penicillinate ‘were dissolved at 20° C in 365
ccs of water to which were previously added

10 ccs of- a 2-normal aqueous -solution.of.

sodium acetate in order to maintain the pH :
of the solution between 7 and 8 during the 105
subsequent addition of calcium chloride, which

may contain some HCL. Thereafter, 60 ccs of

a half-saturated aqueous solution of calcium
chloride at 20° C were slowly added whilst _ .
stirring. The crystals which precipitated out, 110
were washed with water, and then with

acetone and dried in vacuo over phosphorus
pentoxide.  Yield: 550 8. The product
assayed 1554 international penicillin units per

g, when determined joddmetrically, and it 15

contained 4.60%.of water ‘as determined - by
the Karl Fischer titration. The solubility in-
water at 20° C was 1.10% and at 0° C-
1.099%, the difference being, however, within

the reliability of the determination. . 120"
! ——EXAMPLE 2. :

.| "To a solution of 037 g (corresponding

penicillinate in 6 ccs 809% aqueous ethanol |
was  added —a solutionof 0:17 g calcum 125 :
chloride in 2 ccs 80%_ ethanol. The calcium :
phenoxymethyl penicillinate was filtered. off,
washed with water and acetone and dried. -
Yield: 027 g corresponding to 69% of the .. . .
theoretical. _ i 1B

fo 0001 mole) sodium _phenoxymethyl —

e s T
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To a solunon of 0.37- g (correspo_'_
0.001 ‘mole) aminonium pheno

Xy
pemc:llmate in 4 ccs water was added“a

5 suspension of 0.04 g calcium hydroxide in
water. ‘The mixture was shaken vigorously for -
15 minutes and - the: calcium phenoxymethyl -
penicillinate was filtered ' off, washed with

wateranddmd.Yxcld OZOg T
EXAMPLE 4.
To a solution of 0.35 g. (coruspondmg to

0001 mole) phenoxymethyl penicillin in a
_-mixture .of 8 ccs. amyl acetate and 2 ocs
ethanol was added a suspension ‘of 0.04 g -

15 calcium hydroxide in 4 ccs water. The mix-

ture .was shaken for 15 minutes ‘and - the

- crystals were -collected. Yield: 10.25 g -corre-
spondmgtoﬂ%ofthctheorcucaL
Enmrms a—

- niemyl

water and 2 ccs. ethanol was mixed thh 04.'-".

- ccs of a saturated aqueous solution of calcium
25: “chloride. ~The calcium phenoxymethyl
.+ penicillinate. was ~collected by . filtration,
- * - washed with water and dried. Yield: 0.30 g

T conespondmg to 77.5% of the theoretical. -
i EXAMPLE 6.
-30. To a solution of 0.42 g (cormpondmg 0
1\' . 0.001 moleLnert. butylammonium phenoxy-
" methyl penicillinate in 3 ccs water was added
..+ 04 ccs of a saturated, aqueous: solution of
s e 1111‘e 37
phenoxymethyl penicillinate was 0.37 g corres-
3.2 pondmg t0 95.59% of:the theoretical. . -
_ ExaMpLE 7.

To a solution of 041 g (correspondmg to

““"0001- mole) _isopropylammonium —phenoxy- ... -

40 “methyl penicillinate in a mixture of 3 ccs
. water and 1 cc ethanol was added 0.4 ccs:of a
" -saturated, aqueous solution of calcium chloride.
_ The alcmm phenoxymethyl pemc:llmatc was
' ‘collected by filtration, washed wnth water and
45 dned Ymeld 037 g '
EXAMPLE 8.

s._-f To a solution of 0.44 g (édrféspondmg o

. 0.001 mole) - N.N—dxmethyl—ﬂ-hydroxyednyl-

- ammonium phenoxymethyl -penicillinate in 3

50 ¢ 9cswaterwas added 0.4 ocs of a saturated,

: aqueous solution of calcium chloride. ‘The yield

- of calcium phmxymethyl pemc:llmate was
037 g. con

To a sohmon of 044 g (eonespondmg to

70001  mole). 3-methoxypropylammomum

1 penicillinate in 3 ccs water was

* added a sarurated agueous solution of calcium -
‘chloride. The yield of calcium phenoxymethyl :

pemc:llmate' illi was 037 g.
To a =
ammm.mm yl pemcillmate in 5

TTocs 969 aqueous
65 ofo.lgahumaoememlocwatet A clear

yield " of calcium -

ethanol was added a solution

6359 v g
. " solution " resulted - and the calcium phenoxy-
. . methyl penicillinate began to crystallise. Yield:

0.20: (3 corrapondmg to 51. 5% of
cal _
EXAMPLE-II

acetone and dried. Yield: 0.30 g correspondmg

10 77.5% of the theoretical:

ExaMPLE 12.

_ To 4 suspensnon of 035-¢ phenoxymethyl'-

_penicillin in"2. ¢cs water was added a solution
.of 0.3 g calcium acetate in 3 ccs water. The

; phenoxymethyl penicillin dissolved. and cal~

.. cium phenoxymethyl penicillinate- began ‘to .
.. crystallise. Yield: 036 g correspondmg to
"_93% of the theoretical. -

. ExAMPIE 13.. .-
.To a suspensxon of 0.35 g phenoxymethyl
pemclllm in 5 ccs water ' was added 0.05:g

was shaken vigorously for 30 minutes; whére-

- after the calcium phenoxymethy] penicillinate

To a solution of 035 g pbenoxymetbyl -
‘penicillin in-5 ccs-96% aqueous ethano} was
.‘added a ‘solution of 0.1 g calcium acetate in
. 1 c¢ water. The calcium plienoxymethyl peni-

cillinate was filtered -off, washed with water,

75

* precipitated calcium carbonate. The ‘miixture -

was collected by filtration. Yield: 0.30 g cor- )

'respondmg o 775 o, -of the theorencal

- EXAMPLE 14.

~ To a solution of 035 g phenovymethyl--
. peaicillin in a ‘mixture of 5 ccs amyl acetate

and 1.5 cc§ ethanol was added a suspension of

0.05 g precipitated calcium carbonate in 5 ccs,

water. The mixture was shaken vigorously for -

.one hour and the calcium phenoxymethyl 1
penicillinate was filtered off, washed with water

‘and acetone and dried. Yteld -025 g.
ExAMPLE 15.
To a solution of 11.5 g sodium phenoxy-
methyl penicillinate in 72 ccs water was added

‘dropwise while stirring, a solution of 3.66 g
.. calcium chloride in 12 ccs water. The calcium
phenoxymethyl penicillinate was filtéred off,

washed with water and acetone and dried at

-80° C. Yield: 11.1 g corresponding t0.95.7% .

of the theoretical.
Owing to-the low solulnhty of the descnbed

100

105

16 -

calcium salt of phenoxymethyl penicillin a

protracted penicillin effect can be obtained by
subcutaneous or intramuscular injection of

aqueous suspensions of this salt mixed with a .
suspending .and/or dispersing agent. "Alter- -
_ natively, the. penicillin salt mixed with the
- suspending and/or “dispersing agent may be
" put up as such and:diluted with sterile water -

when required for use. In order to increase the

chemica] stability” uf—ﬂtrphenexymethyl peni-
cillin, a content-—-of--Ca-io that

derived from the calcium salt of the phenoxy-.
_-methyl penicillin may be mcorporated with the -

suspension medium, for instance by adding to

115

125

the suspension a soluble sale of culcmm other

than the phenoxymethyl penicillin salt for
instance calcium chloride. This reduces the

*solubility of the calcium salt of phenoxymethyl 130

; @A‘g‘y‘&m@mﬁxﬂmhy kg & .,,;'."" e
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77 penicillin and in consequence thereof augments.
* _ irs chemical stability. In order to prevent pre-
cipitation of the suspended crystals inthe form -
R of a layer or cake which cannot readily. be
- '$ " re-suspended in the suspension medium, agents

. capable of increasirig the viscosity of the sus- .
pension-medium may be added. Such agents

© " dre well known, examples of them being
- carboxymethyl_cellulose, polyvinyl pyrrolidone

‘a surface active substance may be.
- ‘amine salts; such as cetyl pyridinium chloride,

" - 15 Trade Mark “ Tweens.” - . .

v Examplés of suspensions are: - -
" Anaqueous solution of polyvinyl pyrrolidone
- containing 20 g per 100 ccs is. prepared and
20 heated to 120°.C. for 20 minutés in an auto-
 clave: To the solution thus sterilised is added
o va growth-inhibiting agent, for instance phenyl.
. nercuric acetate in such an amount that -the
.. concentration will be 1:20000. S
25 -Sterile calcium salt of phenoxymethyl peni-
™7 . Gllin containing particles of sizes betrween the
- . Himits 20 and 60u is passed under aseptic con-
" ditions through a sieve the-mesh width. of
which is 0.13 mm. 30 gof the substance that
- 30 have passed the sieve are stirred \into 50 ccs.
' of -the polyvinyl -pyrrolidone solution: until
unifortn suspension has been . attained,. after
which more polyvinyl pyrrolidone solution is
- -added until the volume is 100 ccs and the sus-
'35 pension is homogenised in 2 homogenisation
appararus. .

. - .. ExampLE17. -
" ..12 g lecithin are dissolved in. 60 ccs ether
- " _and-the solution is sterilised through a glass:
... 40 filter G 5. 60 g sterile calcium phenoxymethy!

penicillinate having a particle size of 20—60.
e stirred

into the solution umtil all the

-~~~ —parvicles are moiszened therewithi ‘and subse= "

... .- quently.the ether is removed by evaporation in
... 45 vacuo or at slight heat, The dried substance

S lﬂandgc!aun F ore, to facilitate re- -
3dded, for. instance lecithin, surface. active'
. or the substance known under the Registered

_ injections in normal persons the following peni- -

cillin concentrations in the serum are found
after the intervals stated, each injection con-
taining 200 mg of the calcium salt of phenoxy-
methy] penicillin, the concentrations of peni-

“cillin in the serum measured after injection of -
300 mg procaine benzyl peniciilin being given

for comparison.
Tise L

éhenbxymethyi penicillin, given as calcium salt
o (107° g per cc serum)

“Sub- . - ) _ N
i_'_ ith 2h 4h 8h 12h 24h

“A 15 L1 02 006 006 006

B 07 06 03 025 015 006
C 17 11 05 008 006 006
D

- 75

18 08 01 007 006006

E 03 02 02 028 017 006

.A'gerage. S IR
. 13 076 026 015 0.0 0.06

.300mg - ' -

procaine

penicillin

" Table 1 shqw;é- that dunng the first two

hours the - calciym' salt produces higlier peni-
dillin concentritions in the serum than docs
the procaine galt of benzyl penicillin and that
the calcium Aalt has a protracted effect a little
iess pronodnced than that of procainé benzyl
penicillinates.

—catriers ‘or diluents and in well knowa forms
such as pills, tablets, or capsules. An example

~ showing a manner of producing a tabler suit--

.. is passed aseptically-through a sieve the mesh .able for oral use is 2s follows:

L . width of which'is 0.13 mm. :

.+ "2.7 g carboxymethyl cellulose are ‘dissolved
- 7. in water with vigorous agitation in a Waring-
=*--..'Sp blender and the solution obtained is heated to
~ 77 7'120° -C.- for 20 minutes after which phenyl
- " mercuric acetate is added to make a concen-
.1 ‘tration of this substance of 1:20000 in the
-85 . viscosimeter should be 35—40 cP at 20° C.
~7 " - 300 g of the sterile calcium salt of phenoxy-
T icillin. treated with lecithin as de-
" gcribed above is stirred into 50 ccs of the sterile
..+ .. solution of carboxymethyl cellulose to form a
. "g0" "uniform suspension,_ after which more of the
.- solution is added to formi 160 cc5of the-solu=_
SFCEEE - tion which is then homogenised in a homogeni-
- ' gation apparatus. The resulting suspension con-
" . tains 300 mg of the calcium salt per cc.

gotution. The viscosity measured by a rotation-

. ExAmeiE 18,

“059 042 040 045 038 004

Preparations for oral use can be produced in-
the well known way .with pharmaceutical’

85

95

160

200 g'of' the new calctem salt of--pheﬁoxy-' .

methyl penicillin are thoroughly mixed with
Qgpmmsmrdlandmgkaoﬁnmd the

mixture is granulated with an agueous solution

105

of 49, gelatin afer -which the granulate is

- completely dried. It is then mixed with 35 g
potato.starch and 35 g talcum after which the
mixture is analysed and compressed to tablets

of such a weight, that each tablet will contain
200 mg of phenoxymethyl penicillin.

" “The serum concentrations in normal persons

after oral administration of one such tablet are

compared in the following Table T with the

serum concentration obtained by admiinistering -

tablets of the potassium sak of phenoxymethyl
penicillin in the amowunt of -one tablet. con-

R ‘65 By using such suspensioas for mtrammmlarmimngZOGmgofphemxymhylpemcnhn.

110

115
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Tnu;n

:Phenoxvmethyl pemcdlm, gwen as calcrum salt

(lﬂ“gperccserum)

4h. - Th 2h 4h 6h

Sub-
A
B
C
D

13714020
1209 015 =
18 24 028 004
13 061 012 .
18 052 010

0: 11':'-'_
024"
0.22°
. 0.08
035

—
— T —

020 15 ;l-z}'. 0.17 -

What I c!aun iss—

1. A crystailine calcium salt o phenoxy-'

methyl. penicillin corresponding to the formula

Pen,Ca, where Pen represents the phenoxy—_

methyl pemcdlm ion: o
' C, H —-O-—CH,—-C H..,N 0,S

; saxd crystals contammg 4 to 5% water of;_.___
. crystallisation. .
2. A method for producing the calcmm salt.

claimed: in Claim 1, which comprises adding

2 calcium salt or calcmm hydroxide to a

0.03 .

—~—-- _solution” of a- _substance dxssocran

phenoxymethyl penicillin ions in the presenoe
“ of water, allowing the resultant.

w0 precxpnate and removing the precxpxtare by

nown method.
-3, .Method of producing the crystalhne salt

.. of phenoxymethyl penicillin claimed in Claim’
. 1, substantially as described w:th referenoe o
the foregoing Examples.. -

4. A’ penicillin preparauon ‘comprising the
compound claimed in Claim 1, together with a

pharmaceutical carrier or diluent smrable for- -

oral administration.
5. A penicillin preparanon in tablet form
comprising a tabletted mixture of the com-

pound claimed in Claim 1.

6. An injectable penicillin pre'parauon com-

. ‘prising an-aqueous suspension of the compound

-claimed in Claim 1..

. . 7. A penicillin preparation. suxrable for in-
uacnon after dilution with sterile water, com-

prising-a compound as.claimed in Claim I, and
a suspending and/or dispersing agent..

8. A penicillin preparation as claimed in

Claim' 6, in which- the: agueous medium con-
tains an amount of additional calcium ions
exceedmg that derived - from the’ compound
claimed in Claim 1. e

25

45
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PROVISIONAL SPECIFICATION”
' No. 29909 A.D. 1955 _
A new Salt of Phenoxymethyl Penicillin and methods for lts -
: Productlon |

I Knub Anrmcmmﬁumc, a Damsh.-

Sub;ect, trading as LoveENs KEMISKE FABRIK
ved A. KONGSTED, of 19, Brunshejvej,
Copenhagen, Denmark, do hereby declare this

_invention to be descnbed m the . following

statement:—- -

This invention relates to a new salt of -
- penicillin and o ‘methods of producing the .

Spec:ﬁemon No. 643 514 - describes

comprises . growing a  penicillin-producing
‘mould in a culture medium containing .an

-effecrive amount of less than about one per

cent, of a precursor-compound represented by

 the formula ‘R(CH,)—R', wherein n repre-

sents an odd integer from 1 to § inclusive; R

represents-an—orgaeradncal other than a
._butene-1-yi, butene-2-yl, . n-butyl,
phenyl or a p—hydroxy—phenyl radical, and R -

n-hexyl,

represcnts a ‘carboxylic acid group of func-

tional derivative thereof, such as, a carboxy, -

-mrboxy-ester, carboxy-salt or carboxy-amide

- group; a carbinol; a. carbinylamine; acetal; or
: aldehyde group, R and R' not being the same-

--in-any. onLeompotmd. It i is stamd in the sard

a
~method of producing novel penicillins ‘which

-Specxﬁcauon that R may represent the phenoxy
radical attached to.the —(CH.,),R" portion of
the precursor compound by oxygen.
According to Example 18 of the said Speci-
fication the sodium salt of phenoxyxnethylpen1~
- cillin (whxch in the said Example is denomin-
ated “phenoxypenicillin ) .is prepared by
growing a pemculhn mould;of the notatum-

~ chrysogenum group in the presence of N-(2-

hydroxyethyl)—phenoxyacetamrde, and subse-
quently isolating the oompoqnd in the form of
its sodium salt. :

It has now been found that, in conrrad:s-
tinction! to- the alkali metal and the alkaline
earth metal salts of. phenoxymethylpemc:lhn,
and also to the salts of the said bases with
“other penicillins, such as bénzylpenicillin, the
calcium salit of phenoxynmthylpemcrllm is only.
“very sparingly soluble in water. It was-found
that the solubility of the calcium salt of
—phenoxymethylpemcxllm in_water ‘at pH=
about 7 is about 11 grams per litre at 20° C.
Moreover, it was found that the so
anhydrous ethanol is 2.8 grams per litre at 20"
C., and that the salt afier drying in vacuo over

_ phosphoms ‘pentoxide conta_:_med 4 _21% water.

Prestige House, 14 to 18, Holbom,
, Londod, EC1, &=
. Agent for/rhe Apphcant . >
/s .
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~ TasLe i 8
Phenoxymethy! penicillin, given as calcium sal

(loﬂgperccserulln).“_ -

Sub- . .
jects 3h 1h 2h 4 h 6h - 7h
A 011 13 14 02 —_ —_
B 024 12 09 015 _— —_
C 022 18 24 028 004 003
D 008 13 061 012 —_ —_—
E 035 18 052 010 —_ —
B 020 15 _0.17 —_— —_

12

" 'What I claim is:— S
1. A crystalline calcium salt ‘of phenoxy-
methyl penicillin corresponding to the formula

. Pen,Ca, where Pen represents the phenoxy-

.. methyl: penicillin ion:

. C;Hs‘;'o_cuz—cﬂnlu 3048-

- said - crystals containing 4'to 5% water _of

crystallisation. . R
" 2. A method for producing the calcium salt.

" claimed_in_Claim 1, which comprises adding

" a-calcium salt or calcium hydroxide to a
. PROVISIONAL SPECIFICATION
No. 29909 A.D. 1955
A new Salt of Phenoxymethyl Penicillin and methods forits -
c Production :

1, Knup ABILDGAARD-ELLING, a Danish -

 Subject, trading as LoveENs KEMISKE FABRIK

" .. vED: A KONGSTED, of 19, Brunshejvej,

$5..
" javention to be described in the following

S

Copenhagen, Denmark, do hereby declare this

statement: — :
This invention relates

peciﬁcation‘ No. -643,514. describes 2

comprises, growing a penicillin-producing

" mould in a culture medium containing an

. effective amount of less than about one per

" cent, of a precursor compound represented by

. the formula: R(CH..—R/, wherein n repre-

"+ sents an odd integer _
B repments—an—organuaiialb other than a
butene-1-yl, butene-2-yl, n-butyl, n-hexyl,

.7'0.

<. ._;‘%ﬁf‘a“p_hydm.phenyl' radical, and R

- .in any.one compound. It is stated in

UL

- -gional derivative

from 1 to § inclusive; R

sents a carboxylic acid group of func-
thereof, such as, a carboxy,
carboxy-ester, carboxy-salt or carboxy-amide

" group; a carbinol; a carbinylamine; acetal; or

being the same

aldehyde group, R and R' not
the said

" . tains an amount of additonal calcium

. to a new salt of -
. penicillin and to methods of producing the
- sam e B .

-solution of a_ substance dissociating into

phenoxymethyl penicillin ions in the presence

of water, allowing the resultant calci

to precipitate and removing the precipitate by
itable known method.

- 3. .Method of producing the crystalline salt
of phenoxymethyl penicillin claimed in Claim
1, substantially as described with reference to
the foregoing Examples. .

4. A penicillin preparation comprising the
compound claimed in Claim 1, together with a
pharmaceutical carrier or diluent suitable for-

. oral administration.

5. A penicillin preparation in tablet form
comprising a tabletted mixwre of the com-
pound claimed in Claim 1. .

6. An injectable penicillin preparation com-
prising an-aqueous suspension of the compound
claimed in Claim 1.. - oo

_7. A penicillin preparation suitable for in-

" jection after dilution with sterile water, com-

prising a compound as claimed in Claim 1, and
a suspending and/or dispersing agent.

8. A penicillin preparation as claimed in
Claim 6, in which-the aqueous medium con-
fons
exceeding that derived from the compound

25
30.
35
40

45

claimed in Claim 1./ A
W. H. A. THIEMANN,

Prestige House, 14 to 18, Holborn,
" London, E.C.1,

Agent for,the Applicant.

Specification that R may represent the phenoxy
radical atrached to the —(CH,),R"' portion of
the precursor compound by oxygen.

According to Example 18 of the said Speci-
fication the sodium salt of phenoxymethylpeni-
cillin (which in the said Example is denomin-
ated “phenoxypenicillin ) is prepared by
growing a penicillin mould of the notatum-
chrysogenum group in the presence of N-(2-
hydroxyethyl)-phenoxyacetamide, and subse-
quently isolating the compound in the form of
its sodium salr. : : :

It has now been found that, in contradis-
tinction to- the alkali metal and the alkaline
earth metal salts of phenoxymethylpenicillin,
and also to the salts of the said bases with
“other penicillins, such as bénzylpenicillin, the
calcium salt of phenoxymethylpenicillin is only

"very sparingly soluble in water. It was-found-

that the solubility of the calcium salt of
--phenoxymethylpenicillin_in water ‘at pH=

_-about 7 is about 11 grams per litre at 20° C.’

Moreover, it was found that the solubility-i

anhydrous ethanol is 2.8 grams per litre at 20°
C., and that the salt after drying in vacuo over.
phosphorus pentoxide contained 4.219% water.

85

95
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- T T, the salt appears to contain about 2 mole- When. a -water-soluble “salt of phenoxy- 40
“L i ciles of water of crysullisation, The calcium methylpenicillin 'is available, such as the '
. 3lr of phenioxymethylpenicillin has not hither- sodium, potassium or ammonium salt, or an
i go'been described in the literature. . amine salt of the same, -such as the salt of
7 & Owing to the low solubility of ‘the calcium . cyclohexylamine, it is. preferable to produce .
2 ‘salt . of ~phenoxymethylpenicillin, protracted  the calcium salt by mixing an-aqueous solution 45 -
< penicillin. effects can.be’ obtained by intra- of the penicillin salt with an aqueous solution
= ! muscular injections of suspensions -of the said of a water-soluble cal¢ium salt, for example
_ . ;. sale. Furthermore, the use of the said calcium  calcium chiloride. It is-also possible to produce
10 salt offers thé ‘advantage that the protracted . the calcium salt of phenoxymethylpenicillin by
.77 effect can-be obtained without employing salts treating an aqueous solution of the ammonium
| of penicillin with organic bases, for example salt of ~phenoxymethylpenicillin with an
“" - |. procaine, which bases in some cases may cause  aqueous suspension of calciumi hydroxide, pre-
‘i : serious, or even deadly, cases of illness due to ferably by slowly adding the suspension to the
| 4§~ hypersensitivity towards the organic base. solution. This method offers the advantage that
- 1" The calcium salt of phenoxymethylpenicillin  the ammionia liberated during the reaction can - 55

. can be prodiced by reacting a solution con-
taining a substance ' capable. of furnishing
. phenoxyme nicillin ions with acalcium
“salt or with [calcium hydroxide. The reaction
may be perfi in an aqueous medium or in
an nic solvent in which the free phenoxy-
methyl penidillin acid, or the salt thereof is,
at least to some extent, soluble, and which may
in certain ounts of water, When the free
: 'phendxymethylpeniciﬂin is reacted with a cal-
Gium salt, that salt should be a salt of an"acid
having a lower dissociation constant than that
of “penicillin | acid. When using the free peni-

" cillin acid ih the form of a solution of the
" same in buty] or amyl acetate, such as obtained
_ during the commonly used method for concen-

_° trating and | purifying -the crude penicillin
i formed in the culture medium, the said -solu-
‘35" rion may be|treated with an aqueous solution

- or suspension of calcium
- case preferably by adding the suspension 10
" . the solution of phcnoxymethylpenicillin..:whilg_,,k

vigorously stirring’ the mixture.

hydroxide, in the last

PROVISIONAL SPECIFICATION '
T e . No. 34334 AD. 1955 - o
N -= . A newSaltof Phenoxymethyl Penicillin and methods for its
i7" .75 - I, KNUD ABILDGAARD- - : il ély'soluble penicillin salts are widely. -
) " .. Subject, trading as LoVENS Kemiske FABRIK used for i producing pharmaceutical prepara- - 95
" vep A. Koicstep, of .19, - Brenshejvej, tions having a retarded peniéillin effect. The -
" Copenhagen, Denmark, do hereby declare this salt of penicillin most commonly employed for
__jnvention to be described in the following this purpose is procaine penicillinate which,
§ T gtatement =" " - o : ~ however, suffers from certain drawbacks. Thus.*
7 T Tnis inventio , which is complementary with the basic component thereof is in itself an 100
=il 1. that described in the Provisional Specification anaesthetic' widely used in medical practice, .
| i of our -co-pending  Application No. 29909/ and in some patients allergic effects are noted. -
.l . _195S, relates to movel penicillin compounds In such cases fatal results may be caused by.
e g5 which are ‘sparingly soluble in water and, on administering the penicillin salt thereof. Other
S acoount thereof, can be used for the production _ ezamples of well-known penicillin salts spar- 103
T " of .lgmq_cu:icalﬂ-preparaﬁons .of penicillin ingly soluble in water are ‘the penicillin salts '
{ '\ -—which form_by_paremteral injection, for. in- of substituted alkylenediamines, such as N,N'-
SR snce subcutancously or intramuscularly, a dibenzylethylenediamine. -However, .among .
1 .90 depot from which penicillin is slowly resorbed.  other disadvantages this salt also presents the
i . \... .The novel salis of penicillin have other disadvantage of containing an amine com- 110
ST ualuable properties which make them suitable - —ponent, ‘which - may: have _

: mg, when

be removed from the reaction mixture by

. evaporation.

The. invention will.be illustrated by the

following Example:— -
_ 58.5.g potassium phenoxymethylpenicillinate
were dissolved in 365 ml water to which. had
previously been added 10 ml of a 2-normal
aqueous solution of sodium acetate in order
to keep the pH of the solution between 7—S8,
as the calcium chloride may contain some HCL

“Thereafter, 60 ml of a half saturated aqueous

solution of calcium chloride was added siowly
while - stirring. The crystals precipitated out
were washed with water, subsequently with
acetone and dried in vacuo over phosphorus
pentoxide. Yield: 55.0 g. The product con-
tained 1554 international penicillin units per
.determined iodometrically.

Prestige House, 14 to 18, Holborn,
. London, EC.1.
~Agent for the Applicant.

logical effects. .

undesirable physio-

60
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* . In the case of the abovenamed “salts it has
‘generally- been - claimed that they can be
-produced .from various kinds of penicillin, -
although the products in actual use. have

generally been the salts of bénzyl penicillin.

© It has, however, been known for some time

that a great variety of different penicilling may
be produced by growing a penicillin-producing
mouid .in association with a.culture medium

«containing a nutrient .material and a selected

precursor compound, . said penicillins being

: repmentedbyfhefomula o

15

| _ T '—O—C“ )- 10H13N304s -

- 'in_'whi_éh Risa me:mb_u-' of the class-consisting
‘of .aliphatic radicals containing from 26
- carbon atoms; phenyl and- monosubstitutec_i

phenyi.

“The free acid of the pemc:lhn of the latter
kind in which R is phenyl has recently acquired
considerable interest, because it has been found

. thar this free penicillin acid displays a remark-

. able stability against acids. Consequently this .

35

" this penicillin is-not d )
. contents of the stomach, but can pass through
. the stomach without considerable losses of

compound is of special utility for oral adminis-
tration since, unlike the ordinary penicillins,
destroyed. by the acid

potency into the intestine where it can be ab-
sorbed. Since, moreover, the free acid form of
the said penicillin is only slighdy soluble in
water, it can readily be prepared in solid cyrs-
talline form, for instance merely by adding a

.mineral acid to a solution. of an alkali metal

salt of the said penicillin. o

Although the penicillin having the formula
stated above in which R is pheny! has occasion--
ally been termed phenoxy penicillin in literature
which term is in accordance with the formula

‘given above, it is here preferred to call it
phenoxymethyl penicillin and to represent it
. by the formula: _ .
RCH,N.OS

45

in which R® is a phenoxymethyl radical:
CH,—0—CH,. This manner of designating
the penicillin in question is analogous to the
commonly applied designation of benzyl-peni-
cillin for the penicillin which has the formula
C.H,CH,.CH,,N,0,S. ey

-1 have now discovered a hitherto unknown
calcium salt of phenoxymethyl penicillin which

is characterised in that it has the form of crys-

- -mb—having_&solubﬂity:_in water at 20° GC.-of

' m&%wudeﬁmd melting.
point since,- solid ~ crystalline

S5

phenoxymiethy! penicillin acid which is stated
to ‘melt. at about 120—128° C,, it will be’
destroyed by heating. Thus, it begins to take
a yellow colour at about 175° C. and becomes

brownish black at about 200—210° C., a slight -

development of gas being observable. -

" "On determining the water content.of the

~value of 4.65%

.example calcium chloride. All the reactions

solid crystalline calcit

n salt of phienoxyineth y_:l'-_

penicillin by the Karl Fischer method, values: = -

observed appear to centre around:

that the salt is represented by this-formaia, .
The present invention accordingly- provides

a solid crystalline sparingly water-soluble-cal- -
_ciuni salt of -phenoxymethyl penicillin. :

between 4 ‘and 5% . are found; the values ' - -
H,0 calculated: for
(C..H,;N,0.8),C2,2H,0. and it is believed

o

“The invention also provides. a crystalline

calcium salt of phenoxymethyl penicillin ‘cor--

responding to the formula Pen,Ca, where Pen- - .
~ represents the phenoxymethyl - penicillin fon:’
-CH,—~0—CH,—C,H,,)N,0,S, said -crystals
‘containing 4 to 5% water of crystallisation.”

The crystalline calcium salt of - phenoxy-. -

methyl penicillin can be produced by: reacung’

5

a solution containing a substance disséciating— 80
phenoxymethyl penicillin fons with a calcium

salt or with calcium hydroxide, the concentra-

tion exceeding ‘the solubility of the crystalline -
calcium salt of phenoxymethyl penicillin in the

solvent used. The reaction may be performed

in ‘water or an' aqueous medium or in an

organic solvent in which the free phenoxy- -
" methyl penicillin acid or the salt- thereof is

soluble, provided that the amount of water

‘necessary for the crystallisation is present in

the solution. . . _
"It has been found that the crystalline cal-

aqueous solutions and having a content of
water. in the neighbourhood of 4.65% in

. e

8.

cium salt precipitated from the aforesaid '

_ 95 -
accordance with the invention does not lose - :

significant amounts of water when dried ever———--

phosphorus pentoxide in an exsiccator in vacuo

thus additionally indicating that the product”.
- - 100

is a dihydrate, . :
. When using the free phenoxymethyl peni-
cillin acid in the form of a solution of the same.
in butyl or amyl acetate, such’ as obtained dur-.
ing the commonly used method for concentrat-
ing and purifying the crude phenoXymethyl
nicillin formed in the culture medium, -the
said solution may be treated with an aqueous

105

solution or suspension of calcium hydroxide, in' - -

the latter case preferably by adding the sus-
pension to the solution of phenoxymethyl peni-

When the penicillin acid, for instance in

form of a solution of the said kind, is reacted -

o
cillin while stirring the mixture vigorously.. ~.. . .

with a calcium salt, this salt should be a-salt of - )

an acid having.a lower dissociation constant
than that of phenoxymethyl penicillin acid. -

1s

When a water-soluble salt of phenoxymethyt -
penicillin. is . available, such as the sodium,

potassium, or ammonium salt, or an amine salt
of the penicillin, such as the cyclohexylamine

120

salt, it'is preferable to produce the calcium

salt by mixing an aqueous solution of the
phenoxymethyl penicillin salt with an aqueous
solution of a water-soluble calcium salt, for

B

described must be carried out at:a sufficiently - . -
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. activity, preferably below 40° C.

o avod loss of penicillin
©385:g of porassium phen
. cillinate were dissolved at 20° C. in 365 ccs of

 water to which were previously -added 10 ccs

of a 2-normal aqueous solution of sodium

" acetate in order to keep the pH of the solution

e

18,

20

" yitration.

25

" 60

" tion: of calcium - chloride,
" saturated ‘aqueous

at 20° C. were slowly added under strring. -
. The. - which - precipitated out, wer¢
~ washed with water, and

- determination. -

s

berween 7 and 8 during the subsequent addi-
which may contain
60 ocs of a- half-

of calcium chloride

some HCL Thereafter,

solution

then with acetone and
-dried “in vacuum Over phosphorus pentoxide.
'Yield: 55.0'g. The product assayed 1554 inter-
pational penicillin units pro mg, when deter-
_mined jodometrically, and it contained 4.60%
of water as determined
_ The. solubility in water at 20° C.
was 1.109; and at 0°-€-1.09°, the difference
-~ being, however, within the reliability of the

. The new. product of the 'présent invention

can be used for oral administration in the form

of tablets. Co
Such tablets may comprise for example the
crystalline calcium . p enoxymethyl penicillin

' PROVISIONAL SPECIFICATION
No. 37443 AD. 1955 T T

L ENUD ABILDGAARD-ELLING, 2 Danish
" Subjext, trading as LaVENS KEMISKE FABRIK
vep. A. KONGSTED, of 19, Bronshojvej,
en, Denmark, do hereby declare this
invention- to be described in the following

- Statement: — _

. - the production of pharmaceutical
65 of penicillin

7

-_This invention relates to movel penicillin
. ol which are sparingly soluble in
‘water and, on account thereof, can be used for
preparations
form by parenteral injec-
subcutaneously or intramus-
depot from which penicillin is slowly

which

tion, for instance
. cularly, a
- . This invention is. also complementary 1o
those described in the Provisional Specifica-

. tions of our co-pending Applications Nos,

. -29909/1955 and 34334/1955 and is intended
: ! _to provide Examples supplementing those dis-

| - penicillinate (0.37 g
80
- " and acetone

closed in the Provisional Specifications of said’

1.
“sodium phenoxymethyl
corresponding to 0.001
mole) in 80% ethanol (6 ccs) is added a solu-
‘tion of calcium chloride (0.17. g) in 80%
ethanot (2 ccs). The calciumi phenoxymethyl
icillinate is filtered off, washed with water

To a solution ‘of

phenéx&methyl peni- -

" jection of suspensions of

by the Karl Fischer-

_ccs) is added a

- are- collected.

S 3ad dricd. Yield 027 g corres- .

dihydrate in admixture with suitable quantities ¢

'of . potato
talcum. _ .
* Alternatively- the. product of the present
invention can used for subcutancous or

jon. In such case the sur-
face of the crystals may for ‘example be
covered with a layer of lecithin and the thus
covered crystals suspended in a viscous aqueous.
solution of carboxy methyl céllulose. Micro-

starch, light kaolin, gelatine and

30

35

organic growth-inhibiting substances such as 40

phenyl mercuric nitrate may be
with the suspension.
Owing to the low

incorporated

solubility of the described

_ crystalline calcium salt of phenoxymethyl peni- -

cillin a protracted penicillin effect can be ob-
tained by subcutaneous OT intramuscular in-’
this salt. When using
the salt for oral administration free phenoxy-
methyl penicillin acid. will be formed in the
stomach in a finer state of division,
more -readily résorbable from the intestinal
tract, than if the free. acid had been adminis-

. tered orally as a preparation consisting of pre-
- viously prepa

_crystals of the free acid.
w. H.
Prestige House, 14 to 18, Holborn,
> London, EC1.'

Agent for the Applicant.

' Anew Saltof Phenoxymethyl Penicillin and methods for its
S : Production '

EXAMPLE 2. - -

To.a solution of ammonium phenoxymethyl
penicillinate (0.37 g corresponding to 0.001
mole) in water (4 ccs) is added a suspension of
calcium hydroxide (0.04 g) in water. The mix-
ture is shaken vigorously for 15 minutes and
the calcium phenoxymethyl penicillinate  is

“ filrered off, washed witl_l water and dried. Yield

020 g. ———.
_ EXAMPLE 3. .

To a solution of
(035 g corresponding to 0:001 mole) in a
mixture of amyl acetate (8 ccs) and ethanol (2
jon of calcium
hydroxide (0.04 g) in water (4 ccs). The mix-
ture is shaken for 15 minutes. and the crystals
"Yield 0.25 g corresponding to

of diisopropylammonium

649 of the

A solution
pheno: : linate (
wding to 0.001 mole) in 2 mixture of water
(3 o) und ~ethanol (2 ccs)-is -mixed with a
saturated, aqueous solution of calcium chloride
(04 ccs). The calcium phenoxymethyl peni-

phenoxymethyl penicillin -

and thus - 50

85

90

95
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xyme;hyl_penigininate (042 g corres- 105

cillinate is col filtration, washed with 110
water. and dried. Yield 0.30 g corresponding

1o 77.5%. of the

e, EXAMPLE 5.
To a solution of tert. butylammonium




pee3se . '

is

vt

2z

- abel o | ok = # e Bane an

T e RN

pemc:lhnanc (042 g corres- .
ponding - to: omxm:::_{i__)_

i added a saturated, aqueous solution of calcium
4-¢_Ionde 04 ocs).

Thcyleldofca!aum

dlmatc:s037g;orru-

. phenoxymethyl peiiic
pondmgto955% of the theoretical.
. EXAMPLE 6.

. To a solution of - ropylammomum
te (041 g corres-
to 0.001 mole) in a mixture of water

@3 ccs)andethanol(l cc) is added a saturated,
. aqueous solution of calcium chloride (0.4 ccs).

 phenoxymethyl penicillinate '(0.44. g corres--

The calcium phenoxymethyl penicillinate is..

collected by ﬁltrauon, washed with™ water and

dried. Yield 0.37 g.
o Exmru; 7.

To a solution of N,N—d:methyl—ﬂ-hydroxy—

ethylammonium phenoxymethyl penicillinate

(0.44 g corresponding to 0.001 mole) in water

- (3 ccs) is added a saturatéd, aqueous solution -

‘of : calcium -chloride (0.4 ccs). The y1e13d70f

calcmmphmoxym ylpemcu]lmatenso g
EXAMPLE 8.

" To a solution of 3—methoxypmpylmimomum

ponding to 0.001 mole) in water (3 cs) is
added a saturated- aqueous -selution-of calcium
chloride.

te is 037 g. : l
.. EXAMPLE 9.

suspension of cyclohexylammomum
ethyl penicillinate (0.45 g) in°96%

- ‘etharfol (5 ccs) is added a solution of calcium .

acetate (0 1 &m_water (1 cc). A clear solution
results and calcium phenoxymethyl peni-
. Yield 020 g

te begins to
' correspondmg to S1. S% of the theoreucal
ExAmpiE 10.

To ‘solution of phenoxymethyl pemc:llm

(0.3 ga) in 96% ethanol (5§ ccs) i is added a -

sohmo of calcium acetate (0.1 g) in water (1
cc). The calcium phenoxymethyl penicillinate
is filtered off, washed with water, acetone and
dried. Yield 030 g omesponding 10 77.5% of

;‘-the'dleoml.

_ Exmu; 11, .

.To a ion of phenoxymethyl peni-
cillin (0.35 g) in water (2 ccs) is added a solu-
tion of calcium acetate (0.3 g) in water (3 ccs).
The phenoxymethyl penicillin dissolves and

calcium phenoxymethyl peni

'_ ctysmlhse. Yield 0.36 g comspondmg to 93%
© of the theoretical.

T i of hlezn ethyl
°'a oXymY peni-
cillm(OBSSmwater(Scm)xsaddedpre—

. c:pmted calcium carbonate (0.05 g). The mix-

wherenfter ‘the - calcium pheno:
" cillinate is collected by filtration. Y;eld 030¢g

is- shaken . vigorously for 30 minutes,
yl peni-

corresponding to 77.5 %of.:he;Lteleﬂ!

and -ethanol

(0.35g)mam.lxm:veofamy!aceytlatlen?Sk:gcl:i;)l
(lS ocs)xs added a suspensmn

_soluble salt of calcium

yield :of calcium phenoxymethyl“

 of precipitated ‘calcium carbonate (005 g) in
water (5 ccs). The mixture is shaken vigorously
for one hour and the calcium phenoxymethyl
penicillinate-is filtered off, washed with water
and acetone and dried. Yleldo.ZSg. ' :
ExXAMPLE 14.

 To a solution of sodium phenoxymethyl
pemcxlhnaue(llig)mwatetmccs)xsadded
dropwise with stirring a solution of calcium

" chioride (3.66 g) in water (12 ccs). The cal-

cium phenoxymethyl penicillinate js filtered
off, washed with water and acetone and dried

.at. 80° C. Yield 11.1g conespondmg 10 95.7%

of the theoretical. .

Owing to thie low solubdxtyotthedescnbed
calcium salt of phenoxymethyl penicillin a
protracted penicillin effect can be obtained by

B

subcutaneous or intramuscilar injection of sus-

8
content of Ca-ions. exceeding that of the cal~ -

pensions of thls salt. To increase the chemical
stability of the phenoxymethyl penicillin’ a

. cium salt of the phenoxymethyl penicillin may

be incorporated -with the suspesision medium,  °

for instance by adding to-the suspension a

other than - the

‘phenoxymethyl penicillin sale, for instance

. calcium chloride. This reducés the solubility
of the calcium salt of phenoxymethyl penicillin

and in consequence thereof augments its chemi-
cal stability. In order to prevent precipitation
of the suspended crystals in the form of a
layer or cake which cannot readily be re-sus-
pended in the suspension medium, agents. cap-

able of increasing the viscosity of the suspen- .
sion medium :may be added. Such agents are .

well known, examples of them being carboxy-
methyl cellulose, polyvinyl pyrrolidone and
gelatin. Furthermore, to facilitate resuspension
a surface active substance may be added, for

-instance -lecithin, -surface _acirive aminé salts,

such as cetyl pyridinium: chloride, or tweens.
Examples of suspensions are: :
" EXAMPLE 15. :
An aqueous solution of polyviayl pyrrolidone
contamngngerlOOmsxsprcpared and

. heated to 120° C. for 20 minutes in an auto-
clave. To the ‘solution thus sterilised a growth-

inhibiting agent is added, for instance pheayl
mercuric acetate in such an a:imuntthatthe
concentration will be 1:20000.

cillin containing pamdeso!smesbetweenthe
Iimits 20 and 60p is strained under aseptic
conditions through a sieve the mesh width of
which is 0.13 mm. 30 g of the substance that

have passed the sieve are stirred into SO ccs

of the polyvmyl pyrrolidone solution until
uniform suspension has been obtained, afer

‘which more polyvinyl pyrrolidone soluuon is

addedunnlthevolume;s 100 ccs and the

apparatus,
‘EXAMPLE 16.

I.Zgoflec:thmaredxssolmdm&ccsether

gnd_thgsohmon»sste:ﬂxsed_thmughaglm

100

105

i10

suspension is homogenised in a hmnogmmnon

_ s
Sterile calcium' salt of phmoxymethyl peni-
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. -matthyl penicillinate having 2 particle .size of

' “2)as0p are stirred into the solution until all
“ ' the particles are moistened therewith and

“Tgier G 5. 60 g ‘sterile calciom phenoxy-

i the serum than those obtained after injec- -

tions of the procain salt of ‘benzylpenicillin,
and that the calcium salt of phenoxymethyl-

- .

s
-

henoxymethylpenicillin during the first two
goms produces higher penicillin concentrations

LN
A

“Fable T shows -that the calcium salt of

.Average -

o 065 093 035 —  —

- b

) sub- penicillin has a protracted effect a 'littlc less
-sequently the ether is removed by evaporation - pronounced than that of the procain salt of 60
""" ini vacuo or at slight heat. The dried substance benzylpenicillin. : L
. . is strained aseprically through a sieve the mesh .. Preparations for oral use can be produced
" width of which is 0.13 mm. . o in the form of pills, tablets, or capsules. An
. "-2.7'g carboxymethyl cellulose are dissolved ~example- showing a manner of producing a
.M “in water with vigorous agitation in a Waring- tablet suitable fer oral use is as follows: — 65
" blender and the solution obtained is heated t0 +  EXAMPLE 17. -
'120° C. for 20 miinutes- aftér which phenyl 200 g of the-new calcium salt of phenoxy- .
. ‘mercuric acetate is added to make a concen-- methylpenicillin are thoroughly mixed with
- rration of this substance of 1:20000 in the 60 g potato starch and 20 g kaolin and the
15. - solution.. The viscosity measured ‘by a rotation mixture. is granulated with. an aqueous solution 70
* yiscosimeter should be 35—40 P at 20° C. of 4% gelatin after which the granulate is
300 g of the sterile calcium salt of phenoxy- completely dried. It is- then mixed with 358
methyl penicillin treated ‘with lecithin as de- potato starch and 35 g talcum after which the
. scribed above is stirred into 50 ccs of the mixture is analysed and compressed ;o.tablets L
20 sterile solution of carboxymethyl cellulose 1o of such a weight that each tablet contains 200 75
" form a uniform suspension, after which more mg of phenoxymethylpenicillin. o
. of the solution is added to form 100 ccs of - = The serum concentrauons in normal persons
the solution which is then homogenised in a after oral administration o_f one such: tab!et
~ homogenisaton apparatus. The resulting sus- - are compared in the following Table II gn_th_
25 pension contains 300 mg of the calcium «alt the serum concentrations obtained by adminis- 80
- perml o o tering tablets of the potassium salt of phenoxy-
""" By-using such a suspension for intramuscular ~ methylpenicillin- in the amount of one tablet
. injections in normal persons’ the following containing . 200 mg of _phenoxymethylpen-. -
: peﬂidlﬁnooncentraﬂonsinthesemmvmre cillin. ' o
30 found after the intervals stated, each injection : -
' containing 200 mg of the -calcium salt of TasLE II. _ 85
phenoxymethylpenicillin, the concentrations of o ) . -
- benzylpenicillin in the serum measured after Phenoxymethylpenicillin (given as calcium salt)
. injection of 300_mg of the procain salt of (ug per cc serum). :
3§  benzylpenicillin being given for comparison: Su'b-
Tamel_._ .. . djets 34h 1h 2h~ 4h 6h 7h
| Phenoxymethylpenicillin (given as calcium sal) A 011 13 14 020 — — 9
C - (ug per.cc serum).. ) B 024 12 09 015 -_— — ’
— —— C 022 18 24 028 004 003
oo Sube o Lo : " D 008 13 061 0122 — —
L 40 jets 1h 2h° 4h '8h 12h 24h E! 035 1.8 052 010 — -_—
< A .19 11 .02 006 006 006 Average : .95
"' B. -07..06_03 025 - 015 006 020 15 12 017 — —_
G 17- 1105 008 006 006 ' '
T D.. 18 0801 007 006 0.06 : o : ' '
_E 03--02...02. 028 0.17 006 Pherniox, icillin (given as potassium
R — o salt) (zg per cc serum) R
. Average = - SR — : _ :
-7..-13 - 076 026 015: 0.10 006 Sube U T T T e _
e e jets #h . 1h 2h 4k 6h 7h 100
: 300mg’ — Y .
-, procain . - CAT0127703570:76 - 043 © — —
- - 80 bemeyl- - B-026—11- 082 014 — — =
' penicillin o . C 007 022 17 050 007 005
.. 059 042 040 045 038 004 D 040 1.1 090.013 — — 5
TR - E 010 048 046 004 — — " 105

AN



The ‘l'able shows that the calcmm salt -
P eqmvalent to the potassium salt. The ca!cmxl; - EMANN,
LE : w. H.
s ;I:d ::’oed however, free of forelgn penicillins - Prestige Hou;\e. ;I;Htlo 18, H Tho
L bythefungl, for instance penicillin Im.don,’ ECI’ ° i
| ST e — T Wf“thel\pplmnt.
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