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COMPLETE SPECIFICATION

Tetracycline Metallo Salt Complex

10

15

20

25

30

35

40

We, BristoL LABORATORIES INC., a Cor-
poration organised and existing under the Laws
of the State of New York, United States of
America, of Thompson Road East Syracuse,
New York, State of New York United States
of Amenca, do hereby declare the invention,
for which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in and
by the following statement : —

This invention relates to new antibiotic com-
pounds, more particularly, to complexes of
tetracycline and sodium or potassium hexa-
metaphosphate. These new tetracycline com-
plexes are prepared by reacting tetracycline
or acid addition salts of tetracycline with
sodium or potassium hexametaphosphate or
alternatively by reacting sodium or potassium
salts of tetracycline with hexametaphospheric
acid, and if necessary purifying the reaction
product

The new complexes of the tetracycline are
preferably made by mixing aqueous acid solu-
tions of tetracycline with aqueous solutions of
sodium or potassium hexametaphosphate, and
collecting by filtration under acid conditions
the precipitated complexes.

According to a preferred embodiment of this
invention an aqueous solution of a tetracycline
salt such as the hydrochloride is mixed with
an aqueous solution of sodium hexametaphos-
phate and the precipitated crystalline tetra-
cycline sodium hexametaphosphate is collected
by filtration under acid conditions, ie. pH
below 2.0.

The ratios by weight of tetracycline to hexa-
metaphosphate to be used can vary widely;
ratios of 1:2 to 1:0.05 are effective and about
1:0.25 or 1:0.33 is preferred.

Preferably the acidity of the tetracycline
solution is kept sufficient to maintain the tetra-
cycline reagent in solution. A pH of less than
about 2.0 i3 preferable.

[Price 3s.64.]

The insolubility of the new complexes makes
the concentration used of little importance;
reasonably concentrated solutions are, of course,
more practical.

The new complexes of tetracyclme and a
hexametaphosphate are non-toxic, very stable,
and provide higher blood lévels in dogs and in
man upon oral administration than do the
forms of tetracycline now in use.

The preferred embodiment of the tetra-
cycline sodium hexametaphosphate complex
contains on an anhydrous basis the following
elements: carbon, hydrogen, nitrogen, oxygen,
sodium and phosphorus in a ratio substantially
in accord with the empirical formula

5C.:H2,N.0; . NaPO, . SHPO,,

which may also be described as therapeutically
active, stable, non-toxic tetracycline sod:lum
hexametaphosphate complex characterized in
purified form on an anhydrous basis by the
presence of 0.7 to 1.2% sodium, 5.8 to 7.8%
phosphorus, a potency in the range of 760 te
940 micrograms of tetracycline hydrochloride
equivalents per milligram by bio-assay, and a
solubility in water at room temperature of
about 3.2 mg./ml, and further characterized by
the production at the end of one and four
hours after oral administration to man of a
concentration in the blood stream substantially
greater than that produced by the administra-~
tion of an equivalent amount of tetracycline
hydrochloride.

Analyses expressed herein as mcg./ml. or
mecg./mg. refer, according to the usual custom,
to micrograms of tetracycline hydrochloride
equivalents, Pure tetracycline hydrochloride has
a potency of 1000 mcg./mg. and pure tetra-
cycline base of 1080 mcg./mg., etc.

Average analytical values for nine to twelve
separate preparations of tetracycline sodium
hexametaphosphate complex were found to be
as follows:
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hi gher bl ood | evels wi thout | oss of duration. phosphate conplex is absorbed
nearly twice as 10 5 An additional quantitative measure of this

ef ficrentty as tet” ment is furnished in
t he usual way by EXAMPLE VI 1 | plotting these blood.l evel s and
measuring Tablets containing the follow ng ingredients:

Tetracycl i ne Sodi um Hexaneta- 15 pho-sbhat e Conpl ex
(60 nmesB) 0.400 g. 817,180 Cal ci um Phosphat e Mbnobasi c,
anhydrous ( ISKHS% iacuum—oven te(glh.l I?es g. 9.7% (range 6.6—15.2% Calci um
Phosphat e e@?Karl Fischer: g 10. 9‘?/: Erange s.40 M)OUS (60 nesh)

0. 025 g. 200ther values as corrected for moisture bylKadtFsater:U. S. P. | povvder ed

(60 gesh) Phosphorus: 0. 050 g. 68% (range 5.5—7.8%). Starch U.S.P.
Sodiu 1.0% range 0.8—1.

(60 mmesh) p QR & by bio- 43 760 Lﬁbne& um St earate (200

mesh) 0. oolsi’iﬁcylﬁmcg/ y I assaf; d by rn'xf;ngmét1 the ingredients the

gr anul es, whi ghsorptioe: thoroughl y m xed and432®ngwﬁ00-h—8!3me exception of one-half
of the nhgthe préparneibd qfﬂte&bdrmﬂ&eh& ratio methionine, choline, inisitol Z4d beta-sifo8tBiolIM St ear at e.

The M xafy 1 g@tswhﬁg%g? ggwchlondam el ey of)rﬁfﬂ@ulzresqf@he@swesh granul es.
i i SH:(shi e

e.g. caffeine, amphetamines)
The re rﬁ ’ gp sah:
ino~-

analgesi

817, 180about half the cases. The difference between cylamide, sodium g 60
the moisture content as determined by the phenol, phenacetin, codeine), laxatives (e.g.

15 vacuum-oven and Karl Fischer techniques indi- ~ phenolphthalein), sedatives (e.g. barbiturates,
cates the presence of water of crystallization, bromides), salts of penicillin (e.g. potassium
probably one molecule per atom of sodium. penicillin G, procaine pencillin G, 1-ephen-

These results indicate that anhydrous tetra- amine penicillin G, dibenzylamine penicillin G, 65
cycline sodium hexametaphosphate complex other salts disclosed by U.S. Patent 2,627,491;

20 has the empirical, and probably the molecular, these combinations are particularly useful to

formula 5G{H,,N.O,.NaPOQ,.5HPO,, for enable variation of the pattern of blood levels

ga. which the theoretical values are 0.85% sodium, obtained), phenoxymethylpenicillin and salts
6.8% phosphorus and 880 mcg./mg. potency, thereof, other antibiotic agents (e.g. strepto- 70

{ but this is purely a matter of theory and is not mycin, dihydrostreptomycin, bacitracin, poly-

25 essential to the present invention nor is the mixin, tyrothricin, erythromycin, Aureomycin,
present invention restricted thereto. This oxytetracycline, oleandomycin, chlorampheni-
empirical expression is so written for conveni- col, carbomycin, novobiocin, cycloserine; in
ence and ease of comprehension and is particu- some cases such combinations attack a wider 75
larly not intended to imply the existence in range of organisms or show synergistic efficacy

30 this product of any PO, ions, as the product or provide decreased toxicity with equal effi-
i3 a complex hexametaphosphate. cacy), vitamins (e.g. Vitamins A, A,, B,, B.,

The tetracycline sodium hexametaphosphate B,, B,,, and members of that farmly, folic acidi
complex is very stable and can be used for and members of that family, Vitamins C, D,, 80
oral application in powdered form, as tablets D; and E), hormones (e.g. cortisone, hydro-

35 orin capsules, but may also be used in suspen- cortisone, 9a-fluorocortisone, Sa-fluorohydro-
sions in aqueous liquids or in anhydrous, edible cortisone, prednisone and prednisolone),
oils, such as peanut oil, sesame oil or a modi- anabolic agents (e.g. 11,17-dihydroxy-9a-
fied coconut oil with a setting point below 60°  fluoro~17«-methyl - 4 - androsten-3-one; 17«- 85
F. The present invention also provides a thera-  ethyl-19-nortestosterone) and antifungal agents

40 peutic composition comprising a_tetracycline (e.g. mycostatin, i.e. nystatin).
sodium hexametaphosphate complex and one Following is a description by way of example
or more inert pharmaceutical solid carriers. of methods of carrying the invention into

When desired for specific purposes and effect. 9
rendered pharmaceutically compatible, there ExAmPLE 1

45 may be admixed with a complex of the present Five gram lots pf tetracycline hydrochloride
invention various other additional medica- in aqueous solution at 50 mg./ml. were mixed
ments, such as antihistamines, sulpha drugs with aqueous solutions of sodium hexameta-
(e.g. sulphadiazine, sulphabenzamide, sulph- phosphate adjusted to pH 1.5 with hydro- 95
acetamide, sulphanilamide, sulphapyridine, chloric acid and containing 2.5 g., 1.66 g.,

50 sulphathiazole, sulphapyrazine, sulphaguani- 1.25 g. and 0.50 g. respectively of sodium
dine, sulpbathalidine, sulphasuxidine, sulphis- hexametaphosphate. An immediate precipitate
oxazole, sulphamylon, phthalylsulphacetamide, w©f tetracycline sodium hexametaphosphate
N'-3 4-dimethylbenzoylsulphanilamide, benzyl complex precipitated and was collected by 100
sulphamlan.ude and N’-2-(2-quinoxalyl)sulph- filtration, washed with methanol and dried over

55 anilamide), lipotropic agents (particularly phosphorus pentoxide with these results:

Weight Ratios of Yield

Sodium Hexametaphosphate to in Bio-assay

Tetracycline Hydrochioride grams mcg./mg.
1:2 0.5 —
13 2.4 630
1:4 0.5 —_
1:10 0.9 730




Aqueous oral
A

B Kel nmar

suspensi ons are prepared by using the follow ng formul ati ons:
(pot assi um al i gi nat e)

3.75 qg. - "Sucrose (granul ated)

400 g. 647 g. Met hyl Paraben U.S.P. (200 nesh)

0. 80 g. 0. 80 g. Propyl Paraben U.S.P. (200 nesh)
0.20 g. - 0.20 g. Cherry Fl avor

1.97 cc. - Sodi um _Bl%!8P phite. reagent 3
1.40 g. Thisc-‘g%\i&ngge toioBd Gevdtd - tﬁg of cycline sodium hexametaphosphat€ - 8piCk

Sodi um Sucar yl

" Tween 85" (Rggi
Sodi um Met abi su

Sodi.29mn

30 havg.i/ml. kksisctely (oB
i};}mal administration of a single
5

PRAREL Rime condivions

¢ hydrochloride levels are 0.77—0.92

ghdnme@ ) g.) after stirrif. t&6 Bougs, collecting by

@gat'@@ agj) washing thoroughly with water
and then met

C hanol. An gidlﬂﬂna 1 g. crystal-
line product was obtained ity gum by
stirfing~it in water with seed- . The

Gum Tragacant h mcg./ml. after one hour and 0.75—0.76 mcg./ product- gave the following 2a@Rseg). after

al

of Chocol at énlﬁ.ﬁ?%ﬁgutc?‘l}g §rsé,1ubT1E‘t§? ?nb e o

G| of Pepperf§ Nbour 3.2 mg./ml, at room temperature.
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Therefore it is clear that the minimum quantity
of tetracycline which can be used in this pro-
cess is 3 mg./ml.; a smaller concentration of
tetracycline would not give enough of the
complex to exceed the solubility limit.

ExAMPLE I

Eighty grams of sodium hexametaphosphate
(“ Calgon ”; Registered Trade Mark) was dis-
solved in about 1600 ml. water and the pH was
adjusted to 1.5 with hydrochloric acid; this
solution was then added with stirring to a
solution of 240 g. tetracycline hydrochloride
in 2.4 liters water {100 mg./ml). After some
tetracycline sodium hexametaphosphate com-
plex formed as a gum, the solution was de-
canted and seeded to produce crystalline tetra-

ofrection for the pr of~ 8.4%, water
?K).arrl Fischer): Tet;?:yng,l?:’n ng?rgd%o ide
equivalénts in mcg./mg. : 763?& ~dssay ,515-
(ultraviolet assay); sodium, 1.0% ; phosphorus,
6.1%,. The presence of one, or perhaps two,
molecules of water of hydration was indicated
by the value of 7.3%, moisture found by the
vacuum-oven technique.

Theory for [§ tetracycline . NaPQ, . SHPQ,]
is potency 880, 0.85%, sodium and 6.8%
phosphorus.

The complex gave blood levels in dogs of
1.87 and 1.08 mcg./ml. respectively one and
four hours after oral administration of a single
dose of 12.5 mg. tetracycline hydrochloride
equivalents/kg.

In a cross-over test in seven patients, the
following blood levels were obtained by single
oral doses in amounts in capsules equivalent
to 250 mg. tetracycline hydrochloride:

Blood Levels in mcg./ml.
Hours after Administration

Compound 1 2 3 8 24
Tetracycline Sodium
Hexametaphosphate
Complex 1.58 2.68 2.61 1.35 0.29
Tetracycline
Hydrochloride 0.83 1.37 1.84 1.10 0.22
Examrre IIT Fischer and, as corrected for moisture, 5.75%,

In duplicate runs, a solution of 1200 g.
tetracycline hydrochloride in 12.1 water, having
pH 1.7, was added to a solution prepared by
dissolving 400 g. sodium heaxmetaphosphate
(“ Calgon ™) in 4 1 water, adjusting the pH
to 1.7 with concentrated hydrochloric acid and
filtering. The first half of the solution was
added rapidly; the mixture then grew turbid
and the second half of the solution was added
slowly over 30 minutes with seeding and stir~
ring. The yellow crystalline tetracycline sodium
hexametaphosphate complex which precipi-
tated was collected by filtration after stirring
for three hours, washed with 1.5 1. water and
then 1 1. methanol, dried 16 hours at 55° C.
and found to weigh 1063 g. and 998 g. respec-
tively, The two yields were combined and
found to comtain 10.7, moisture by Karl

phosphorus and 1.1% sodium and to assay
803 and 860 mcgs. tetracycline hydrochloride
equivalents/mg. by bio-assay and ultraviolet
absorption assay respectively.

This produce gave blood levels in dogs of
1.74 and 1.30 mcg./ml. respectively one and
four hours after oral administration of a single
dose of 12.5 mg. tetracycline hydrochloride
equivalents/kg.

ExampLE IV

Five lots of tetracycline sodium hexameta-
phosphate complex were prepared by mixing
aqueous solutions (adjusted to pH 1.5 with
hydrochloric acid) of 25 g. tetracycline hydro-
chloride in 250 ml. water and sodium hexa-
metaphosphate in the indicated amounts in
125 ml. water and collecting product having
the following, tabulated properties:
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Sodi um Chl ori de - 3.50 g.
Distilled Water - g.s. to 1000 cc. 1000 cc.

To 500 cc. of distilled water the Methyl sodium 5.8 to 7.8% phosphorus,
a potency Par aben, Propyl Paraben, sodium bisulphite in the range of

760 to 940 m crograns of
tetracyclrne hydrochl ori de

or sodium nmetabisul phite,
equrva[ents per 5

sodi um chl ori de,
sodi um ci t rat e, ~sodi um

saccha Q ASSa ; ) in
sucaryl are added and agi tated until soI uti on  wat er at roomterrperature of
about 3.2 ng/ 30 i s obtained. Tp!%d&y%t&%a and Kelmar or the nl. and

further characterised by the produc rose and gum tragacanth are dry
m xed arWeightiobn at thﬁelendmﬁtmne and fourByrm:na"-s after slowy added to
t he sol ufodivm hekanistani xjifhg. bloKed lﬁi stratyieet toNshn of concentration 10
Then t hePbPRIpEE g5 &=l ¢ F’F‘ﬁ?fours P addet®™i n_theé bl oBdPst ream

subst ant i al §g/—gr eat er 7t.han 12,59, undep4oag| t atgoan and.gli stifked water added
unt i | thatéﬁproduced b5y the adm nistration of an 35 t he tot.al vol une

i s about 95&-tt. Finalty 402g% equbffal ent ¥ount of tetfdcycline hydro-

of tetracycld pe sodi ups hexgrpgt aphogphate gl ori gy 7.g0npl ex (200 nesh)
i s added under agitation A process of preparing a tetracycline 15
the vol unme rhdke up tol71D00 WS% withd¥istil 188 sodi&um héfanet aphosphate
conpl ex whi ¢ wat.er _andt product filled in bottles conpri ses

m xi ng an aa"hu%ous sol qu ondl(g Jg}em n-géb o3 W—IAS0 CLJ,IAI%M | S: rrp

I ng at | east 3 ng./m . of tetracycline and an 1. Tetracycline

met al | o- he%a@%ﬁ%%sp!hieﬂl@- aqueous sol ution contai ni ng sodi um hexanet a-

corrpl ex wherein the rret aI | o- hexanet aphos- phosphate in an anount, by
ght, of from ZlDtAM is sodr uniqfiemafmlta R hsﬁuecydmedmdras
one tvve %1 };"ifn (g Sq E‘“ - o‘fh1 i ?; o P W& thphate
r) was dissglved in hours, e
cycl ign dte‘g nﬁﬁ aﬁ ﬂ Odddiu@ p hate comple£ -wa apeutically
act i ve, soditufi hydroxideOThe! K s thénhdjusel Ukedralrty fdavibm) DSvwate).

shedDithyd] D
t et r acyi)li’ ¢W¢1b‘>§@ thanoly airAlripd gede Sgndyfo preparing a
tetracy& sg’gmn NG aﬂ‘ﬁﬁ@ ?? Eﬂ‘ggg%ﬁvﬁgﬁgﬁfwgé’&p%?sﬁ on an sodi um
hexanet aphosphat e conpl ex substan- 6 (c?lgq%gréous ba is by the presence of

0.7 to 1.2% tially as describe ‘ﬁc“e“f“é any one
Potency
Yield Moisture By Ultra-
Run in by Karl By violet Na P
No. Grams Fischer Bio-Assay Assay in % in %
1 182 16.7% 855 850 1.1 6.7
2 170 13.6%, 855 843 1.0 7.0
ExampLE VI 2.60°%, moisture,

20
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Five gram lots of tetracycline hydrochloride
in aqueous solution at 50 mg./ml. were mixed
with aqueous solutions of sodium hexameta-
phosphate (““ Calgon ) adjusted to pH 1.5
with hydrochloric acid and containing 2.5 g.,
1.66 g., 125 g, and 0.50 g. respectively of
sodium hexametaphosphate. An immediate
precipitate of tetracycline sodium hexameta-
phosphate complex precipitated either as
crystals or as a gum which gradually crystal-
lized. The yields after methanol-washing and
drying over P,O; were 3.25 g., 3.25 g., (bio-
assay 660 mcg. /mg ) 2.75 g. and 1.0 g. respec-
tively. The product had a solubility in water
of about 3.1 mg./ml., gave blood levels in dogs
of 2.59 and 1.54 mcg./ml. respectively one
and four hours after oral administration of a
single dose of 12.5 mg. tetracycline hydro-
chloride equivalents/kg., and was found by
analysis to contain 7.0% phosphorus and

ExamPLE VII

Capsules containing the tetracycline sodium
hexametaphosphate complex of the present
invention were prepared by mixing the salt
with 5% magnesium stearate (200 mesh) and
as much lactose as needed for the size of the
capsule to be used, screening the mixture and
filling into hard gelatin capsules. The amount
of complex in each capsule was that equivalent
to 250 mgs. tetracycline hydrochloride, e.g. 340
mgs. for a sample of complex having a potency
by bio-assay of 730 mcg./mg,

The blood levels produced in man upon oral
administration of a single capsule containing
the equivalent of 250 mgs. of tetracycline
hydrochloride were determined for the above
capsules and for two brands of tetracycline
hydrochloride capsules used as controls with
the following results:
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EXAMPLE | X Agueous oral suspensions are prepared by using
the foll owi ng fornul ati ons: :

A B Kel mar (potassium ali gi nate)

3.75 g. - Sucrose (granul at ed)

400 g. - 7647 g. Met hyl Paraben U. S.P. (200 nesh)

0. 80 g. _0.80 g. Propyl Paraben U.S. P. (200 nesh)

0. 20 g. 0. 20 g. Cher@wﬁbavor 5
1. 97 cc. = Sodrunm—Brsutphrte,—Teagent

1.40 g. - Blood Levels in Man

Mcgs. of Tetracycline per ml. of Plasma at the
indicated number of hours after administration

Hours
Form of No. of
Tetracycline Patients 1 2 3 4 8 24

Brand A of :
tetracycline 521 0.55 1.21 0.87 —_— 0.70 0.16
hydrochloride

Brand B of
tetracycline 10—22 041 092 0.9 — 0.63 0.2
hydrochloride

Tetracycline
Sodium Hexameta- 9 0.94 — — 1.7 1.22 0.21
phosphate Complex

It is obvious by inspection that the tetracycline (integrating) the areas under the curves. It is

sodium hexametaphosphate complex gave much  thus found that tetracycline sodium hexameta-

higher blood levels without loss of duration. phosphate complex is absorbed nearly twice as 10
5 An additional quantitative measure of this efficiently as tetracycline hydrochloride.

improvement is furnished in the usual way by ExampLE VIII
plotting these blood levels and measuring Tablets containing the following ingredients:
Tetracycline Sodium Hexameta-
15 phosphate Complex (60 mesh) 0.400 g.
Calcium Phosphate Monobasic,
anhydrous (60 mesh) 0.025 g.
Calcium Phosphate Dibasic,
anhydrous (60 mesh) 0.025 g.
20 Lactose U.S.P., powdered
(60 mesh) 0.050 g.
Starch U.S.P. (60 mesh) 0.057 g.

Magnesium Stearate (200 mesh) 0.003 g.

are prepared by mixing all of the ingredients the granules, which are thoroughly mixed and
25 with the exception of one-half of the mag- finally tabletted.

nesium stearate. The mixture is then slugged PR

and granulated into 20 to 60 mesh granules.

The remaining magnesium stearate is added to using-the-following-fermulationsr——




SodiumCitrate U S. P. 2.00 g. -
Sodi um Saccharin U S. P. (200 nesh) 0. 665 g. -
- Sodium-Sucar yt—260—TTest) 16. 66 g. -

"Tween 85" (Registered Trade MarKk) 0.10 cc.

Sodi um Met abi sul phite - 1.00 g.

Gum Tragacant h - * 2700 g.

Q| of Chocolate (cocoa butter; Theobroma oil) - 0.75 cg.

G| of fepperm nt 817,180 - 0. 075 cc.
Sodi um-Eht-ertde - —3.50 g.
Distilled Water - g.s. to 1000 cc. 1000 cc.

To 500 cc. of distilled water w&%%yl sodium 5.8 to 7.8% phosphorus,
a potency AR BRNsusgRhsiipy dre Plepapdd &R usitpOrbd folawiigSarnplations in the range of

760 to 940 m crograns of or sodium netabisul phite, sodium chloride,
tetracycline hydrochloride equivalents pé\' 5 sodi citrate, sodium
saccharin angsQdbdMiudlalididady am by bio-assay, and a solubility in

sucaryl are added and agitated until solution water _at roomtenperature of
?bou}] 3. 2 nyucrogO(granulatgdy obt ai ned. The s#lt &se and ¥18rar or the nl. and
urt her chargcterd { uc- ose an m tragacanth are dr
m xed and tflalgﬁﬁﬁaﬂ[msa?%eﬁéﬁd&g? Hl(r)eér%g and fouorsébﬁ%urs af?'g?g slgovvl y added toy
t he sol uti onPrspyl Rarabiex iThSP. (20 mé¢shladni ni st a0 wn to nBAO&f a concentration 10

Then the " Tween " and flavours are add in the bl ood stream
subst anti al I9h°§r|yé§’iv‘é‘r t han under agitation and distilled water added
until that geaRel GRdiphie, tdg@nadm ni strati an4o. an 35 —

Sodium Citrate U.S.P. 2.00 g. —_

Sodium Saccharin U.S.P. (200 mesh) 0.665 g. -

Sodium Sucaryl (200 mesh) 16.66 g. -—

“Tween 85” (Registered Trade Mark) —_ 0.10 cc.

Sodium Metabisulphite — 1.00 g.

Gum Tragacanth —_ 2.00 g.

Qil of Chocolate (cocoa butter; Theobroma oil) — 0.75 cc.

Oil of Peppermint —_ 0.075 cc.

Sodium Chloride — 3.50 g.

Distilled Water — g.s. to 1000 cc. 1000 cc.

10

15

20

25

To 500 cc. of distilled water the Methyl
Paraben, Propyl Paraben, sodium bisulphite
or sodium metabisulphite, sodium chloride,
sodium citrate, sodium saccharin and sodium
sucaryl are added and agitated until solution
is obtained. The sucrose and Kelmar or the
sucrose and gum tragacanth are dry mixed and
slowly added to the solution with mixing.
Then the “ Tween 85  and flavours are added
under agitation and distilled water added until
the total volume is about 950 cc. Finally 40 g.
of tetracycline sodium hexametaphosphate
complex (200 mesh) is added under agitation,
the volume made up to 1000 cc. with distilled
water and the product filled into bottles.

WHAT WE CLAIMIS: —

1. Tetracycline metallo-hexametaphosphate
complex wherein the metallo-hexametaphos-
phate is sodium hexametaphosphate or potas-
sium hexametaphosphate.

2. Therapeutically active, stable, non-toxic
tetracycline sodium hexametaphosphate com-
plex characterised in purified form on an
anhydrous basis by the presence of 0.7 to 1.2%,

sodium, 5.8 to 7.8% phosphorus, a potency
in the range of 760 to 940 micrograms of
tetracycline hydrochloride equivalents per
milligram by bio-assay, and a solubility in
water at room temperature of about 3.2 mg/
mlL and further characterised by the produc-
tion at the end of one and four hours after
oral administration to man of a concentration
in the blood stream substantially greater than
that produced by the administration of an
equivalent amount of tetracycline hydro-
chloride.

3. A process of preparing a tetracycline
sodium hexametaphosphate complex which
comprises mixing an aqueous solution contain-
ing at least 3 mg./ml. of tetracycline and an
aqueous solution containing sodium hexameta-
phosphate in an amount, by weight, of from
one-twentieth to twice the weight of tetra-
cycline in the tetracycline solution, each wf
the solutions having a pH below 2.0.

4. A process of preparing a tetracycline
sodium hexametaphosphate complex substan~-
tially as described with reference to any one

30
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t he total

chl ori de.

of preparing a tetracycline 15

distilled

volume i s about 950 cc.
tetracycline hydro-

conpl ex (200 nesh)

Finally 40 g.
of tetracycline sodium hexanetaphosphate

I s added under agitation,
t he vol une made up to 1000 cc.
sodi um hexanet aphosphat e conpl ex which
product filled é6nto bottles.

equi val ent anount of

with *

wat er and the

3. A procé?&

conprises mwixisng an aqueous sol uti on contain-

40 VWHAT WE CCATMTST -

of tetracycline and an
aqueous sol ution contai ning sodi um hexanet a-
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“Tween 85 (Registered Trade Mark) — 0.10 cc.

Sodium Metabisulphite -— 1.00 g.

Gum Tragacanth — 2.00 g.

Qil of Chocolate (cocoa butter; Theobroma oil) — 0.75 cc.

0Oil of Peppermint —_ 0.075 cc.

Sodium Chloride — 3.50 g.

Distilled Water — g.s. to 1000 cc. 1000 cc.
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To 500 cc. of distilled water the Methyl
Paraben, Propyl Paraben, sodium bisulphite
or sodium metabisulphite, sodium chloride,
sodium citrate, sodium saccharin and sodium
sucaryl are added and agitated untl solution
is obtained. The sucrose and Kelmar or the
sucrose and gum tragacanth are dry mixed and
slowly added to the solution with mixing.
Then the “ Tween 85 * and flavours are added
under agitation and distilled water added until
the total volume is about 950 cc. Finally 40 g.
of tetracycline sodium hexametaphosphate
complex (200 mesh) is added: under agitation,
the volume made up to 1000 cc. with distilled
water and the product filled into bottles.

WHAT WE CLAIM IS: — :

1. Tetracycline metallo-hexametaphosphate
complex wherein the metallo-hexametaphos-
phate is sodium hexametaphosphate or potas-
sium hexametaphosphate.

2. Therapeutically active, stable, non-toxic
tetracycline sodium hexametaphosphate com-
plex characterised in purified form on an
anhydrous basis by the presence of 0.7 to 1.2%,

sodium, 5.8 to 7.8% phosphorus, a potency
fe the range of 760 to 940 micrograms of
tetracycline hydrochloride equivalents per
milligram by bio-assay, and a solubility in
water at room temperature of about 3.2 mg/
ml. and further characterised by the produc-
tion at the end of one and four hours after
oral administration to man of a concentration
in the blood stream substandally greater than
that produced by the administration of an
equivalent amount of tetracycline hydro--
chloride.

3. A process of preparing a tetracycline
sodium hexametaphosphate complex which
comprises mixing an aqueous solution contain-~
ing at least 3 mg./ml. of tetracycline and an
aqueous solution containing sodium hexameta-
phosphate in an amount, by weight, of from
one-twentieth to twice the weight of tetra-
cycline in the tetracycline solution, each of
the solutions having a pH below 2.0.

4. A process of preparing a tetracycline
sodium hexametaphosphate complex substan-
tially as described with reference to any one

A

30

35

40

_—



Leam ngton Spa: Printed for Her Majesty's Stationery Ofice, by the Courier
Press. - 1959. Publ i shed by The Patent O fice, 25, Southanpton
Buirtdings;—tomdom,—WT2, T om Wii ch

copi es may be obt ai ned. . SPECI FI CATI ON  NO.
817,180. Page 2, line 21, for "5(err]" read "5Cferr]". Page 5, delete

| i nes 31-33"%. THE PATENT OFFI CE
D 30002_/ 1 (17)/3903 200 1/60 R 26th January, 1960
; 817,180 7

of Examples I to VI hereinbefore set forth. composition as claimed in claim 5 substantially
5. A therapeutic composition comprising a as described with reference to Examples 7 or

tetracycline sodium hexametaphosphate com- 8 hereinbefore set forth.
plex and one or more inert pharmaceutical BOULT, WADE & TENNANT,

5 solid carriers. . 111 & 112, Hatton, Garden, London, E.C.1, ;
6. A process for preparing a therapeutic Chartered Patent Agents. ji‘

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press.—1959.
Published by The Patent Office, 25, Southampton Buildings, London, W.C.2, from which
copies may be obtained.

R o



