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(57) Abstract:

A controlled release implant antibiotic formulation comprising (a) a crystalline salt of the antibiotic; (b) an amor-
phous salt of the antibiotic; and (c) excipients; whereas the excipients comprise from 0% to 10% of the tablet by weight. A

particularly effective formulation provided is made from the antibiotic ceftiofur which has formula (I).
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CONTROLLED RELEASE OF ANTIBIOTIC SALTS FROM AN IMPTANT
~ BACKGROUND OF THE INVENTION

The present invention provides for the controlled release of
antibiotics. It is known in the pharmaceutical art to prepare
compositions which provide for slow release of pharmacologically
active substances contained in said compositions after oral adminis-
tration to humans and animals. Such slow release compositions are
used to delay absorption of a medicament until it has reached certgin
portions of the alimentary tract. Such controlled release of a
medicament in the alimentary tract further maintains a desired
concentration of said medicament in the blood stream for é longer
duration than would occur if conventional rapid release dosage forms

are administered.
~ INFORMATION DISCLOSURE

Ceftiofuf, Formula I, is a known cephalosporin antibiotic, and
is disclosed iﬁ U.S. patent 4,464,367. |

A controlled release formulation comprising a matrix having
dispersed therein both the éharmacologically active salt form of a

medication and the free base form of the same medication is described

in U.S. patent 4,443,428. In each of the formulations described

theréin, the amount of excipients were in excess 20% by weight. A
similar formulation, but one that is based upon varying the water
solubility of the active medicament, is described in Derwent 83519/-
45.

Controlled release formulations containing mixed esters of a
medicament are described in Derwent abstract 86-132837/21.

Derwent abstracts a European patent application where a mixture
of crystélline,diasteromeric salts of a medicament causing production
of isomers to produce a sustained release effect.

SUMMARY OF THE INVENTION

‘The present invention particularly provides a formulation
providing for the controlled release implant of an antibiotic
comprising (a) a crystalline salt of the antibiotic; (b) an amorphous
salt of the antibiotic; and (c) excipients; whereas the excipients
comprise from 0% to 10% of the tablet by weight.

, More particularly the invention provides a controlled release
formulation for cephalospérins consisting of a crystalline salt of

the cephalosporin and an amorphous salt of the cephalosporin.
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In fhe present invention, intramuscular implantation is the
preferred route of administration. 7

The amount of crystalline salt can vary from 20% to . 90%,
preferably 80% to 90%. Crystalllnersalts that can be used include -

. the ‘hydrohalide salts, i.e., ceftlofur hydrochlorlde preferred

”'ceftlofur hydrobromide and ceftiofur hydroiodide. In addition to the

sodlum,salt other alkali metal salts that can be used are the -
pota551um and lithium salts i.e., ceftiofur sodium sait! ceftiofur
potassium salt and ceftiofur lithium salt.

The'crystalllne and amorphous salts can be blended and com-

_pressed with or without additional excipients to yield an implant -

with controlled release characterlstlcs

A partlcularly effective formulation can be prepared,utlllzlng

_S-thla-l-azablcyclo[A.2.0]oct,2 ene-1l-carboxylic acid, 7-[[2-(2-
eamino-4¥thiazoly1)-2;(methoxyimi§o)acetyl]amino}—3-[[(Z-furanyl-
'carbonyl)thio]methyl]-8?oxo,'monohydIOChloride,(ceftiofurrmenohydro-
" chloride) as the crystalline salt and S-thia-l-azabicyclo[4,2.0]oet-

2-ene-1l-carboxylic acid, 7-1[2-(2-amino-4-thiazolyl)-2- (methoxy-

7imino)acetyl]amino]3?3[[Z-furanyicarbonyl)thiq]methyl]-Seoxd,sodium

Selt, hydrate_(ceftiofuf sodium salt) as'the'amorphduSZSalt.

" Pellets of the formulations of this invention can be made by
mixing;the crystalline and'amorphoue salts and,eompressing them under
standard press conditioms.. Pafticularly effective are formulations
that contain no excipients. ' :

'Alternatively, excipients such as high molecular weight poly-

ethylene glycols or pdlyvinyl pyrollidone up to 4% of total,weight as

excipients can be added to the formulation. Also, a lubricant and
stabilizer such as stearic acid may be added. However,rthe weight of
exeipientsishould not exceed 10% and’preferablj 7% of the total
tablet weight' 7

o DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention is seen more fully by the example given

'below

A powder mixture suitable for compreSSLOn.can readily be made by

blending the proper weight to weight ratio (for example, 50/50) of

the crystalline and amorphous salt forms in a glass mortar using

Vappropfiate mixing techniques. Portions of the mixture can be

'welghed and compressed using a standard laboratory Carver press and

A
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tablet tooling capable of containing the entire sample (ex. 13/16
inch caplet tooling). Compression of up to 2000 pounds should be
sufficient to generate an acceptable tablet. Painting the product
contact surfaces of the tooling with a magnesium stearate/ethanol
suspension will alleviate any problems with the compressed form
sticking in the die. '

The dissolution media should be made with normal care. While

any buffered media should work, a pH 7.4, Sorenson’s buffer was used

in this case. The solution was filtered under vacuum through a 4.5

micron filter to remove particulates and deoxygenate the liquid.

After filtration, the buffer should be used within eight hours to
prevent effects from the réincorporation of oxygen.

A USP dissolution testing apparatus with paddles was used in
this case. Paddle rotation was restricted to 50 rpm. The kettles
were filled with 900 ml of the filtered buffer solution. Sampling
was continuously performed by using a multi-channel, diastolic pump

connected to a UV/VIS with six flow cells. The pump moved the liquid

A through the flow cells at 60 ml./minute. Each flow cell was moni-

tored once every minute and the absorbance value at 332 nm was
fecorded. 7

The absorbance from freshly prepared standard solutions of both
salt forms was recorded after each run. The concentrations selected
exceeded the range anticipated from the complete dissolution of a
given tablet in the 900 ml of buffer. Linear Least Squares fitting
was performed on each standard curve set and used in extrapoiating
concentration values from the absorbance data.

Results for formulations containing different ratios of crystal-
line to amorphous charts are shown in Table 1.

' TABLE 1

Results From Dissolution Data Using Procedure From Example 1. Time.

is in Minutes and Total Dissolution Time is an Approximation Based on

Observation and Absorbtion Data. All Columns are the Average of Six,

600 mg. Tablets.

Percent Average Time for Average Time For
HC1/Na o '50% Dissolution Total Dissolution
0/100 : 6 - 20
20/80 10 45

40,/60 ' 23 90
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CLATMS

1. A controlled release implant antibiotic formulation.comprising

(a)ra.crystalline salt of the antibiotic; (b) an amorphous salt .of -

“the antibiotic; and (c) excipients; whereas the excipients comprise

from 0% to 10% of the formﬁlatién- by weight.

2. - A.fqrmuiation:of claim 1 prqviding:for the controlled release of-

a céphalospdrin consisting of an crystalline salt of the cephalo-

-sporin and a amorphous salt of the cephalosporin and wherein the

ekcipients_éomprise from about 0% to.-about 7% of the tablet by

VweightL

3. An intramusCular'implént formulation of claim 2 wherein the

cephalosporin is ceftiofur.

&4, A formulation.aqcordihg to claim 3 wherein the crystalliné_salt

,1isrééftidfur hydrochloride and the amorphous salt is sodium cef-

tiofur.

5. A formulation according to claim & wherein the amount of

- ceftiofur hydrochloride present is about 20% to about 90% by weight.

6. A formulation according to claim 5 wherein the amount of

ceftiofur hydrochloride salt,is‘about 80% to about 90% by ﬁeight.
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