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gl Eeftrlaxone and betweep N“ancmnycnr

In the present study we assessed the use of a new in vitro testing method and graphical representation of the

" results to investigate the potential effectiveness of combinations of amoxicillin (AMZ) plus ceftriaxone (CRO)
..and of CRO plus vancomycin (VAN) against strains of Streptococcus pneumoniae highly resistant to penicillin

and cephalosporins (PRP strains). We used thefractional maximal effect (FME) method of time-kill curves to

" calculate adequate concentrations of the drugs to be tested rather than relying on arbitrary choices. The

concentrations obtained, eachi of which corresponded to a fraction of the maximal effect, were tested alone and

. 'in combination with the baeterial strains in .a broth medium. Synergy was' defined as a ratio of observed
_effect/theoretical effect, called FME, of greater than 1, additivity was defined as an FME equal to 1, and
‘antagonism was defined as an obseived effect lower than the best effect of one of the antiblotics used alone. The

arca between antagonism and additivity is the indifference zone. The well-known synergy between amoxicillin:

- and gentamicin against a reference strain of Enterococeus faecalis was confirmed, with a hest FME equal to 1.07. .
Two strains of PRP, strains PRP-1 and PRP-2, were studied. The MICs for PRP-1 and PRP-2 were as follows:
penicillin, 4 and 16 pg/ml, respectively; AMZ, 2 and 8 pg/ml, respectively, CRO, 1 and 4 g/ml, respectively;

and VAN, 0.5 and 0.25 pg/ml, respectively, For PRP-1 the best FME for the combination AMZ-CRO was 1.22

Vol, 45, No, 12

with drug concentrations of 1.68 mg/liter for AMZ and 0.17 mg/liter for CRO; the best FME for the combi-
CH

nation YAN-CRO was. 1,73 wii

with VAN at 0.57 mg/li
" obtained for the combination AMZ-CRO was

at 0.17 mg/liter. For PRP-2 the best FME

1,05 with drug concentrations of 11,28 mg/liter for AMZ and 0.64

‘mg/liter for CRO; the best FME obtained for the combination VAN-CRO was 1.35 with VAN at 0. 25 m%!nter _
an

and CRO at 1.49 mg/liter, These Tesulis’ demonstrated the synergy-of bo

VAN-CRO;-wugaiiist PRP strains

-conibinations,

g conCentrations faﬁi_e_!ab_lgjn humans, Consequently, either of the

combﬁxaﬁonsm be proposed for wise for: the fréatiment of PRP. infcctions. ‘

:‘The. emergence of stra‘ins of -Streptococeus pneumoniae"
highly resistant-to penicillin and cephalosporins (PRP strains)
(5. 10):and, often, to other classes of antimicrobial agents (33)
complicates empirical treatent of pneumococcal infections.
Thereforé, all potential modalities for the treatment of ‘these
infections must be considered (6). Ceftriaxone or vancomyein
is often one of the drugs recommended for_the treatment of

| SEVere m.fcntxons duc to PRP such usmcnmgma ‘Howoever; a

¢ombination of amoxicillin ‘and ceftriaxonc could also be a

: candldatc for the treatment of such. infections.

In this context, our purpubu was, first, to investigate- the in

_vitro' interaction belween amoxicillin and ceftriaxone and be-

tween vancomyein ; and and ceftriaxone against PRP and, second, to
1dent1fv the range’ > of co concentratmm ' that are of clinical interest.

“The traditional methods used to test the in vitro interactions
between druge are not very satisfactory. with difficulties in the

“interpretation of the results (16); All these methods come from

two. original models: the Loewe additivity model (24), illus-
teated by isobolograms, and the Bliss independence model (4),
1llustmtcd by dmc-cifcct curves, The checkerboard ‘method,

[
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with fractional inhibitory concentration indices and isobolo-
grams, and the killing-curve method are used, Both methods
have their advantages and drawbacks (7, 8, 32, 36, 37).
There is also a great disparity in the definitions used to
characterize the interactions between drugs, For example, the

- limit value of fractional inhibitory concentration indices used

to define antagonism varies from 1 to 8.according to previous
studies. This disparity also appears in the duration of the times

of killing, which can vary from 4 to 24 h and even longer ( 2). -'

The lack of standard definitions causes major problems, as it

is impossible to compare the results of different studies.

Several investigators have looked further into the interpre- .

tation of the interactions between drugs (3) or the graphical
representation of bacterial killing (34) or have proposed the

- use of the area under the curve (AUC) of bacterial killing as a

eriterion (1). Thus. additivity, synergy, antagonism, and auton-

*omy or indifference have been defined (17, 21, 35).

' Methods hased on mathematical models have been used as
a general approach to study the interactions between drugs

'(15). By these methods, the characterization of the dosc-cficet:

curve of each agent alone is.critical; for this, the better-adapted

. structural model is the Hill model applied to a Michaelis-

|
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- Menten curve.

|- According to these principles, the use of the AUC obtained

T
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from kxlhng curves scems to be one of the bettcr ways to )

‘évaluate in. vitro the interactions of drugs used together in

" comparison with the theoretical AUC (26).

A further study has been carried out by using the fractional
maximal effect (FME) method (23). The main charactenstxc of
this method is that it tests calculated and not arbitrarily chosen

_ The theoretical effect of the combination is caiculated by

- adding the eftects of each antibiotic used alone at the concen-

tration tested in the combination. eoretical effect is then

: 'compdrcd with the s effect obtamui during the experiment.

“The diffcrent mtcrdctlun arcas are defined as follows: addi-

: tivity is an obscrved cffcct cqual to the theoretical Lﬁ’u.t and

~ concentrations of drugs. As a result, a maxlma} effect (Ema,,) oy
* can be determined for each drug, '

the ratio between them is equal 10 1; synergy is an observed »

eflect higher than the theoretical effect, and the ratio between

them is more than ], anlagonism is an obsesved eflect lower -

than the '_th.eoretical effect, and the ratio between them is:Jess.

than 1.
For the graphical representahon, Li et al, ‘chose the ISObO-

_ logram method (23).

In the present study, we used the isobologram method: wnth
two modifications: first, as proposed previously (17, 35), we
introduced indifference as 4 fourth zone of interaction; second,

the graphical representation of the concentration-c: fft;ct CUTVE

in two dimensions was preferred, as it allows a global fllustra-
tion of the effects of each drug alone, drug-drug mleracnons,

'and 1heoreucal addmcm.

MATERIALS AND METHODS :
. ‘Drugs, Ceftriaxons was obtained from Raché (Nutley, N.J.), vancomyein was

obtained from Lilly Laboratories (tndlanapohs, Ind.), and amoxicillin was ob-- :
tained from SmithKiine Beecham (Brentford, United Kingdom). The drugs were

reconstitited as recommended by the manufacturers;
Strains, Two sirains of PRP (strains PRP-1 2nd PRI:2} xsolmed from a ¢linicat

* specimen were used. The'penicillin MICs for strains. PRP-1 ‘and PRP-2 were 4

and 16 mgliter, respectively, Strains were identified by common tests and were
stored at =70°C in brain heart infusion {BHI) with 157 lycerol, Enteraguccus
fuecalis CIP 76117 was usexl a8 ateference strain and was provided by the !nsmut
Pasteur (Paris, France)., ’

In vitro testing, (i) MIC. MICs were determined by the agar dilution riigtheigd
deseribed by the National Committee for Clinjcal Luburidtory Standards(31).

(i} Killng curves, The organisms were grown in BHI for 4 B at 37°C and were
then adjusted hy dilution in BHT to obtain a final inoculum of 3, 3= 0 eargars-

*- {sms per ml, The antibiotics were diluted in BHI to obtain the different concer-
trations tested; To obtain a 1.9-ml final volame in 5ml sterile hemolysis tubes, -
0.1 mi of the bacterial inovulum was finally added to the tubes. They were thén,

placed in an incubator at 37°C. A 109-ul volimie was then reroved: and cultures -

were performed after serfal dilutions.at 0, 3,6, and 12 h for PRP strains anid 240

for E. faecalis on Mueller-Hinton agar plates supplemented with sheep blood at: '
- 37°C and in 5% CQ, for S, prenmoniae, These vounts were then expressedaslog

number of CFU per milliiter and were used to calculate the AUC by using the |

trapezoidal method. |
“This protocol was used with: the conicentrations of antibiotios in each tube

“required to achivve bactericidal activity, as well as with the anubmdcs alone and

in combination, to create the killing curves:
Criterion to achieve concentrations tested and calculations. We derived a

the drigs to be Lested gre caloulated from e bactericidal activity curves and are

" migthod from the FME method of time- kill curves in which the concentrativas of -

chosen rathier arbitrarily. The AUC was the criterion chosen to construct the

bactericidal activity curves in triplicate for sach antibiotic; the etfeet (E) is equal

o the ratio JJAUC. A nonlinear regression (the formuls used was £.= £ .7 %

CHECg™ 1 €, performed with SPSS softwaie (SPSS lac., Chicego, 111,), was

appl_ied to each curve (for sach concentration C) to. determine the following

constants: E .. (maximal effect), ECsp (the concentration that produces ane-half
of the E,.,.), and » (Hitvs.coefficient).

FME METHOD FOR IN VITRO SYNERGY .. 3329

The FME is deﬂned by the ratio o sffect/theoretical eff
Next, the (wo sntibiotics {antiiotics-A and B) arc comblaed so that the Sum

-.of FME is always. equal to'1, The following pairs were tested: 0. WME, +
0.9FMEpg, 0.3FME, -+ 0.7FME;. 0.SFME,, + 0.5FMEp, OWEA + 0. m

and 09EME, + 0.1EME,
The vorresponding concentrations (C) to be tested alote and in comhination

were calculated by using thé apptopriate fermu!a C = (FME X I“Cm)/( 1
-FME).

Because the relmon betwen thie two antibiotics is not lineer, the thaeretmul
effect, of the combination had to be calcntated by using the following formala (M.
Katzpet, personal communication): .

Enap® [(Eman X CVECun) + (Ennn X CoECa[! + (C A/EC‘AM) + {CH/ECxn)]

These results (the FMT for gach test) were then plotted versus the congentra-
tions (antibiotics: alone and in combination). In. this way, different areas of

;" dimeraction were defined us follows: additivity was defined s an effect ‘eyual to
"the theoretical sum of the effeers of each antibiotic tested alone andiwds cx-
‘presaed a5 an FMY equal o 1 Synergy was defined as- a1 effect superior to

- additivity and_was expres 4

1; antagodism was
defined as an observed effect lower than the best effect of an antibiotic used alone
and was expressedd as an FME lower than the best FME of-{ha antibioties tested

: alone; and the area between antagonism and additivity was the indifference zane
and wis expressed as an FME for the antibiotic combination between the FME.

valugs for amagonivm und additivity.
Thiese theoretical interactions afe represented graphically in Fig. 1.

RESULTS

MIC. The MICs of the antibiotics tested-ate presented in
Table 1. Both pneumococeal strains were resisiant 10 pemcxl
lin, while PRP-2 was also resistant to ceftriaxone. S

E. faecalis. Killing curve studies were done over 24 hin
tnphcate at multiples of the MICs of amoxicillin and géntami-
cin alone. The AUC was calculated for each concentration
tested, and the effect was defined as the inverse of the AUC.

- The criteria for the nonlinear regression obtained from the

killing curve studics of each antibiotic are shown in Table 2.
Fignre 2A illustrates the FME for each autibiotic congentra-
tion tested and the FMEs for the -antibiotic combinations

tested. Synergy was observed when the concentration of amoxi-

cillin was above 0.3 mp/liter. Below this coneentration, the
eflect of the-combination was indifferent.

S. pneumoniae. For both PRP strains, the criteria f6r the
nonlinear regression obtained from the killing curve ‘studies
with the range of antibiotic concentrations tested are shown in
Table 2. The FMEs of each antibiotic tested alone and the
FMEs of the different combinations are shown in Fig. 2BtoE.

For strain PRP-1 and the ¢ombination amoxicillin-geftriax-

_ong, synergy was observed with a concentration of amoxicillin

of 0.3 mg/liter and relatively low concentrations of ¢eftriaxone
(Fig. 2B). For this strain and the combination of vancomycin
and ceftriaxone, synergy was obtained with any concentration

-of each antibiotic (Fig. 2C)..

~ For'strain PRP-2, the combination amoxicmm-ceftmxone
was found to be synergistic for only one pair of concentrations.

_ With the other pair of concentrations, the results were in the-

indifference area (Fig. 2D), A synergistic effect was obtained

for the vancomycin-ceftriaxone combination, but it did not

exist for the lowest concentration of ceftriaxone tested (Fig.
2E)

DISCUSSION
By the method used in the present study we used the loga-

rithmic transformatxon of CFL.to construct AUCs. Previous -

.
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" ‘However, the results that we obtained with the @moxicilliﬁ--

~ ceftriaxone combination are in accordance with those previ-

ously obtained with the same strains (9). In the previous study,
we demonstrated by two different in vitro methods (the check-

" erboard niethod and classical time-kill curve studies) that this

antibiotic combination has an ‘improved antibacterial effect, .

" but there were mterpretatlon difficulties; this improvement was

also observed in an in vivo model of pneumococcal infection.
The method described here allows. 4 simple interpretation of

“results; notably, it provides a clearly defined distinction be-

tween the different interaction areas and the range of concen-
trations of interest.

Our results arc also’ wm.orddnt with thosc of other studu.s
that used different in vivo or in vitro methods, When studying
the interactions bétween a broad-spectrum cephalosporin and
amoxicillin against 25 PRP- strains, Johnson and Jones (20)
have always observed favorable interactions: synergy, partial

_synergy, additivity, or indifference. Prietiand-et-al—(13;=14).
- have-shown--at-least- an-additive-or-a-Syrergistic-imemction

bétween cefmaxone@niuancomycm against-four PRE-stralis

in vivo and in vitro. Marton ‘and Major (28) have also demon-

" - strated the superiority of the vancomycin-broad-spectrum

‘cephalosporin combination over cephalosporins alone against

. _two PRP strains. Other invostigators (22) have studicd the
. ‘bucterial activitics of drug combinations against cephalosporin-

résistant S, prewmonige in. the ccrcbrospmdl fluid (CSF) of

_ children with acute bacterial meningitis. Their results showed

that a combination of ceftriaxone and vancomy¢in or a com-
bination of ceftriaxone and rifampin had higher levels of an-
tibacterial activity in CSF-than-ceftriaxone alone.

Similarly, a French group (11) has shown that the cefo--

' taxime-vancomycin combination was at least additive against a
" broad-spectrum cephalosponn-mtermednate pneumococcal
" strain by measuring bactericidal acti

: vity in the CSF of children
with acute bacterial meningitis. They also reported the results
of in vitro studies of different drug combinations against PRP
strains that had various levels of susceptibility to broad-spec-
trum cephalosporing. The' dctivitics of Strovafloxacin-vancomy-
cin and beta-lactam—vancomycin combinations were found to.

be additive or indillerent even against broad-spectrum cepha-,

losporin-resistant strains {12).
_Conclusion, The new ‘method for the testing of drug-drug
interactions described Here permits a simple graphical repre-

. "sentation of the interaction and then an approach that uses the

range of concentrations of interest, -
Our results confirm the results of prewous in v1tro and | in

- vivo studies in which amoximllm~cefmaxone and vancomycin-/ f

Teeftriaxone combiiiitions dppéeared o be synerglshc at some /
condenirations against peniciltine and/of brodd~spcctrum ceph-

-alospomn-resmtant pneumococcal strains, Moreover, this syn. -
© ergy is present at drug concéntrations achievable in humans,

Therefore, the clinical interest in these combinations: for the
ireatment of PRP infeclions seems to be confirmed,
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{Claxm(s)]

[Claim I]mew%m@m&gmmax@cqmcm orits salt
permitted-pharmacelogically and amino acid.

[Claim 2]The pharmaceutical preparation according to claim 1 which is one sort or two

sorts-or-rrrore Of MiXtures-in which amine-acid-s=chosen from arginine, an alahine,

aspartic acid, histidine, and a glycine.

[Claim 3]The pharmaceutical preparation according to cleum lor2 charactenzed by
amino acid being eight to 100 welght section to a vancomycm or its salt 100 weight
section permitted pharmacologically.

DETAILED DESCRIPTION
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'_ [Detalled Descrlptlon of the Invennon]

[0001}

[The technical field to which invention belongs] This invention relates to the
lyophilized products of the stable vancomycm in detail about the Iyophxhzed products
of a vancomycin,

{0002} -

[Description of the Prior Art]A vancomycin is a glycopeptide system antibiotic of

 streptomyces cage ene TARISU (Streptomyces orientalis) origin, and is mainly

effective in gram negative bacteria. In using a vancomycin as injections, the mineral
acid salt is used as powdet pharmaceutical preparation or lyophilized products, and
before prescribing this for the patient, it dissolves and uses it in many cases. However,

o if if the mothball of the mineral acid salt of a vancomyein is carried out, chemical splitting

will will advance and commﬁﬂ'ﬂr” Atrtake place. Therefore, the
method of replacing conventionally the inside of the vial which encloses a vancomycin
with inactive gas, such as nitrogen, or making storage temperature as low as possible,

“etc. were taken. The effect was not enough although stabilization was tried by blending
- sugar, sugar-alcohol a water soluble polysaccharide, etc. at JP,3-193735,A.

10003]
[Problem to be solved by the invention]It waited eagerly for development-of the good _

-pharmacewtical-preparation-of-the-stability ‘ofavancomycin-from the-abeve thing. The
| purpose-of tiis-invention-controls-the-chemical splitting of a vancomycin, and there is in
- providing stable lyophilized products.

[0004] | ‘
[Means for solving problem]This invention persons looked for the compound which has
an effect which controls the chemical splitting of a vancomycin. As a result, as a result
‘of finding out that-amivo acid Tas-a stabilization-effect-of a-vancomycin also

~ unexpectedly and examining it wholeheartedly, it came to complete this invention.




' [0007]Arginine, 4an alanine, aspartic-acid,- lgsudim

[0005] That is, this invention consists of the following composition.

(1) Vancomycin lyophilized products containing a vancomycin, or its salt penmtted
pharmacologically and amino acid.

(2) Pharmaceutical preparation given in (1) which is one sort or two sorts or more of
mixtures in which amino acid is chosen from arginine, an alanine, aspartic acid,
histidine, and a glycine, :

(3) Pharmaceutical preparation (1) or given in (2) characterized by amino acid being
eight to 100 weight section to a vancomyein or its salt 100 weight section permitted
pharmacologically.

[0006]

[Mode for carrying out the invention]The vancomycin used for this invention can be
manufactured, for example by a methc_jd given in US,3067099,B. The bulk drug of a
commercial drugs grade can also be used. Since the free base of a vancomycin is
refractory in water, after it changes the free base into water soluble salt, it is supplied as
a bulk drug for injection undesirably as a bulk drug for injection as it is. Therefore, as a
salt with which the vancomycin used for this invention is permitted pharmacologically,
although water soluble salt, such as a hydrochloride and sulfate, is raised, a
hydrochloride is especially preferred.

amino acid nsed.in. thasmvenhan hmsrpemaﬂymrefefre&argrmﬁe -These amino ac1d
may be 1ndependent, or it may combine and it may be used. 16 or more weight sections
of loadings of amino acid are eight or more weight sections usually 32 or more weight
sections more preferably to vancomycin 100 weight section. Sufficient stabilization
effect is not acquired as the loadings of amino acid are less than eight weight sections.
Although a stabilization effect also increases according to the increase in the loadings of
amino acid, stability sufficient by combination to 100 weight sections is obtained, and
even if it blends more, increase of a stabilization effect is not accepted.

[0008]Various additives can also be added, in order to raise the solubility of lyophilized
products, or in order to adjust pH and the osmotic pressure as injections, As long as
these additives are the substance and an addition by which normal use is carried out as
an additive of pharmaceutical preparation, there is no restriction in particular, for

s

example, the following additives may be added if needed.

[0009]In order to raise the solubility of lyophilized products, or in order to gather a
dissolution rate, A polyethylene glycol, glycerin, etc. as a surface-active agent as a
solubilizing agent Polysorbate, Sorbitan sesquioleate, a polyoxyethylene
polyoxypropylene glycol, Polyoxyethylene hydrogenated castor oil etc. are grape sugar,
mannitol, xylitol, sorbitol, sucrose, etc. as a pH adjuster as chloride, phosphoric acid,

citrate, malic acid, tartaric acid, succinic acid or those salts, and an osmotic adjustment

agent.

[0010]As the method of preparation of the lyophilized products of this invention,
various additives, such as a pH adjuster, are dissolved in an aqueous medium a
vancomyein or its salt permitted pharmacologically, amino acid, and if needed, and it
filtrates aseptically using a membrane filter etc. Next, a sterile solution is poured
distributively on a vial, a tray, etc. and is prepared with the usual freeze drying method.
[0011]these lyophilized products -- business -- preparation at the time is able to ** as
what is called simple kit pharmaceutical preparation for a drop by drop titration,



Namely, the kit pharmaceutical preparation of the types (for example, JP,6-254136,A Yaj/
etc.) which combine the vial containing a freeze-drying constituent with a solution, and

dissolve at the time of use, enclosing with the 1st room of a multi-~chamber vessel that

has a partition which can open a freeze-drying constituent for free passage, and

enclosing a solution with the 2nd room -- business -- it is made sometimes open for free

passage, and the kit pharmaceutical preparation etc. of the types (for example, JP,4-

364851,A etc.) which dissolve and use this freeze-drying constituent are raised.

[0012]

[Working example]Although an embodlment is shown below and this invention is

~explained to it in detail, this invention is not limited to these.

[0013]500 mg of L-arginine was dissolved as per 5 ml of embodiment 1 distilled water
for injection, 500 mg of vancomyein hydrochloride, and a stabilizing agent, and 50 ml
of liquid which added chloride and adjusted pH to four was prepared. This solution was
filtrated aseptically with the membrane filter (0.22 micrometer), and it filled up the vial
with a content volume of about 15 ml with 5 ml of solutions at a time. After cooling and
freezing this to -40 ** in accordance with the usual freeze drying method and holding
for 2 hours, under the vacuum of 100 or less mTorr, it dried at 10 more ** for 8 hours,
the sealed tube of the vacuum was canceled and carried out with nitrogen gas, and it
was considered as lyophilized products for -25 ** 15 hours-10 ** 12 hours.

[0014]1 80 mg of L-arginine was dissolved as per 5 ml of embodiment 2 distilled water
for injection, 500 mg of vancomyein hydrochloride, and a stabilizing agent, and 50 ml
of liquid which added chloride and adjusted pH to four was prepared. This _solutitm was
filtrated aseptically with a membrane filter (0.22 micrometer), and it filled up a vial with
a content volume of about 15 m! with 5 ml of solutions at a time. Lyophilized products
were obtained for this by the same operation as Embodiment 1.

[0015]190 mg of L-arginine was dissolved as per 5 ml of embodiment 3 distilled water
for injection, 500 mg of vancomycin hydrochloride, and a stabilizing agent, and 50 ml
oof liquid which added chloride and adjusted pH to four was prepared. This solution was
filtrated aseptically with a membrane filter (0.22 micrometer), and it filled up a vial with
a content volume of about 15 ml with 5 ml of solutions at a time. Lyophilized products

- were obtained for this by the same operation as Embodiment 1.

0016140 mg was dissolved for 90 mg of L-arginine, and polyethylene-glycol #400 as
per 5 ml of embodiment 4 distilled water for injection, 500 mg of vancomycin
hydrochloride, and a stabilizing agent, and 50 ml of liquid which added chloride and
adjusted pH to four was prepared. This solution was filtrated aseptically with a '
membrane filter (0.22 micrometer), and it filled up a vial with a content volume of
about 15 ml with 5 ml of solutions at a time. Lyophilized products were obtained for
this by the same operation as Embodiment 1.

[0017]180 mg of L-arginine and 30 mg of glycerin were dissolved as per 5 ml of
embodiment 5 distilled water for injection, 500 mg of vancomycin hydrochloride, and a
stabilizing agent, and 50 ml of liquid which added chloride and adjusted pH to four was
prepared. This solution was filtrated aseptically with the membrane filter (0.22
micrometer), and it filled up the vial with a content volume of about 15 ml with 5 ml of
solutions at a time. Lyophilized products were obtained for this by the same operation
as Embodiment 1.

[00187180 mg of L-arginine and 100 mg of mannitol were dissolved as per 5 ml of



embodiment 6 distilled water for injection, 500 mg of vancomycin hydrochloride, and a
stabilizing agent, and 50 m! of liquid which added chloride and adjusted pH to four was
prepared. This solution was filtrated aseptically with the membrane filter (0.22
micrometer), and it filled up the vial with a content volume of about 15 ml with 5 ml of
solutions at a time. Lyophilized products were obtained for this by the same operation
as Embodiment 1.

[0019]Per 5 ml of embodiment 7 distilled water for injection, 500 mg of vancomycin
hydrochloride, and 50 ml of solutions that 160 mg of L-alanine added as a stabilizing
agent were prepared. This solution was filtrated aseptically with the membrane filter
(0.22 micrometer), and it filled up the vial with a content volume of about 15 ml with 5
m! of solutions at a time. Lyophilized products were obtained for this by the same
operation as Embodiment 1.

[0020]Per 5 ml of embodiment 8 distilled water for injection, 500 mg of vancomycin
hydrochloride, and 50 ml of solutions that 80 mg of L-alanine added as a stabilizing
agent were prepared. This solution was filtrated aseptically with a membrane filter (0.22
micrometer), and it filled up a vial with a content volume of about 15 ml with 5 ml of
solutions at a time. Lyophilized products were obtained for this by the same operation
as Embodiment 1.

[0021]50 ml of solutions which added 40 mg of L-alanine as per 5 ml of embodiment 9
distilled water for injection, 500 mg of vancomycin hydrochloride, and a stabilizing
agent, and added polyethylene-glycol #400 [ 40-mg ] as a solubilizing agent were
prepared. This solution was filtrated aseptically with a membrane filter (0.22
micrometer), and it filled up a vial with a content volume of about 15 ml with 5 ml of
solutions at a time. Lyophilized products were obtained for this by the same operation
as Embodiment 1. _

[0022]Per 5 m] of embodiment 10 distilled water for injection, 500 mg of vancomycin

“hydrochloride, and 50 ml of solutions that 180 mg of L-arginine and 40 mg of L-alanine

added as a stabilizing agent were prepared. This solution was filtrated aseptically with a
membrarie filter (0.22 micrometer), and it filled up a vial with a content volume of
about 15 ml with 5 ml of solutions at a time. Lyophilized products were obtained for
this by the same operation as Embodiment 1.

[0023]Per 5 ml of embodiment 11 dlStllled water for injection, 500 mg of vancomycein
hydrochloride, and 50 ml of solutions that 300 mg of L-histidine added as a stabilizing
agent were prepared. This solution was filtrated aseptically with a membrane filter (0.22
micrometer), and it filled up a vial with a content volume of about 15 ml with 5 ml of
solutions at a time. Lyophilized products were obtained for this by the same operation
as Embodiment 1.

[00241Per 5 ml of embodiment 12 distilled water for injection, 500 mg of vancomycin
hydrochloride, and 50 ml of solutions that 250 mg of glycines added as a stabilizing
agent were prepared. This solution was filtrated aseptically with the membrane filter
(0.22 micrometer), and it filled up the vial with a content volume of about 15 ml with 5
ml of solutions at a time. Lyophilized products were obtained for this by the same
operation as Embodiment 1, |

[0025]50 m! of solutions which melted per 5 ml of example of contrast 1 distilled water
for injection and 500 mg of vancomycin hydrochloride were prepared. This solution
was filtrated aseptically with the membrane filter (0.22 micrometer), and it filled up the
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Para solucionar este problema técnico la solicitud en estudio ofrece una
composicién farmacéutica de antibiéticos para inyeccién parenteral de una mezcla
en polvo seco para reconstituir, que contiene a) por lo menos dos agentes

antibacterianos en relacién de 1:5 a 5:1 y b) un agente estabilizante/agente de

compatlblhdad composicion que puede ser reconstituida en un solvente
farmacéuticamente adecuado como cloruro de sodio 0,9% estéril o dextrosa al 5%
esteril.

El objeto de la solicitud se relaciona con la clasificacion A61K31/545, A61K38/14,
AB1P31/04, de acuerdo con la Clasificacion internacional de Patentes (IPC).

3. De la solicitud de Patente

3.1 Reivindicaciones (articulo 30 D 486)

> Se solicita en las reivindicaciones 1-7, una composicion farmacéutica de
antibiéticos para inyeccién parenteral de una mezcla en polvo seco para
reconstituir, que contiene: -

a) por lo menos dos agentes antibacterianos en relacion de 1:5 a 5:1

b) un agente estabilizante/agente de compatibilidad

¢) un vehiculo disolvente acuoso que contiene un agente estabilizante y un
inhibidor de formacién de particulas.

No obstante, se encuentra que existe falta de claridad, concisién y soporte en tal
materia reclamada, puesto que:

- Términos imprecisos como ‘en combinacién sinérgica, ademas, alrededor,
preferiblemente, mas preferiblemente” no permiten dar un alcance definido a la
materia reclamada; por tal razén, tales términos deben ser eliminados.

- Dado que la composicién en polvo seco para reconstituir es un producto y el
- vehiculo disolvente es otro producto diferente que se utiliza al momento de uso
de la composicién para reconstituirla, se aclara que el vehiculo disolvents (c) no
“gs un elemento que haga parte de la composicién farmacéutica en polvo seco
para reconstituir reclamada, por lo que debe eliminarse como un elemento de la
misma. En consecuencia, se aclara que para la evaluacion sélo se tendran en
cuenta los elementos a) y b) que conforman la composicién en poivo seco para
reconstituir reclamada.

- Las expresiones generales y ambiguas: “por lo menos dos agentes
- antibacteriales” y “un agente estabilizante/agente de compatibilidad”, no son
claras ni concisas y no permlten dar un alcance definido a la materia reclamada,
puesto que no permiten definir cuantos y cuéles son los agentes antibacteriales y
cual es agente estabilizante o de compatibilidad en la composicién; por ende,

tales expresiones deben ser definidas de manera concreta y acorde con las

composiciones especificas que ejemplifican y soportan la invencién.

Asimismo, aunque se define como caracteristica un rango de relacion de 1:5 a
5:1 entre dos agentes antibacteriales, no existe soporte de composiciones

especificas que permitan reconocer tal caracteristica en la composicion

reclamada.
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Del mismo modo, se sefiala que la amplia materia reclamada bajo la composicién
farmacéutica definida no tiene soporte en la descripcién como una invencién real
(desarrollada) puesto que, s6io se sefiala una composicién con ceftriaxona y
vancomicina (tabla 2, folio 25; pag. 22) sin que ademas exista informacion de
cual es la relacidn y cantidad de estos antibacteriales, ni de cual es el agente

“estabilizante utilizado en la misma.

En la reivindicacion 7 no es adecuada la caracterizacién de una composicién
farmacéutica por estar “envasa y sellada en un recipiente estéril, donde el
recipiente es uno mas frasquitos,....”; puesto que una composicion farmacéutica
s6lo debe caracterizarse por los elementos que la comprenden, como son
agentes activos, excipientes y proporciones si es necesario.

Se solicita en la reivindicacién 9, un proceso para preparar un vehiculo disolvente
adecuado para la composicion de la reivindicacion 1.

Se aclara primero que, no existe soporte para el proceso de preparar un vehiculo
adecuado (con diversos excipientes) como se reclama, dado que en la tinica
composicién de antibiéticos en polvo seco de ceftriaxona y vancomicina (tabla 2,
folio 25; pag. 22) no se dlvulga cudl es el vehiculo disolvente de reconstitucién de
la misma.

Ademés, acorde con la descnpcuén el vehiculo disolvente adecuado puede ser
cloruro de sodio 0,9% estéril o dextrosa al 5% estéril (disolventes que se preparan
comunmente en este campo; folios 17, pag. 14); por tanto, el vehiculo disolvente
y su proceso de preparacion no es una caracteristica esencial de la invencion.
De manera tal, que se recomienda eliminario de la materia reclamada.

Por lo anterior, el capitulo reivindicatorio no cumple con el requisito de tener
claridad, concisién y sustento de acuerdo con las exigencias de los articulos 30 de la

Decision 486.

4. Detgrminacién del Estado de la Técnica

Considerando que la fecha de presentacién de la primera solicitud de patente es 14-
02-2005, se buscaron documentos del estado de la técnica relacionados, con fecha

de pubhcaclén anterlor a esta

Fecha de

N° |* Documento | | Titulo Publicacién
Fractional Maximal Effect Method for In '
| Vitro Synergy between Amoxicillin and
- Ceftriaxone and between Vancomycin '
D1 | Bibliografia 1 | 2 Ceftriaxone against Enferococcus 12-2001
faccalis and  Penicillin-Resistant
Streptococcus pneumoniae.
‘| D2 | JP11-080022 Lyophilized_preparation of vancomycin 23-03-1999

Anterioridad D1 en folios 111-116 y D2 en folios 117-122,
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Bibliografia 1: NORBERT DESBIOLLES; “Fractional Maximal Effect Method for In Vitro Synergy
between Amoxicillin and Ceftriaxone and between Vancomycin and Ceftriaxone against Enterococcus
faecalis and Penicillin-Resistant Streptococcus pneumoniae”; Antimicrobial Agents and Chemotherapy;

“vol. 4, No. 12; Dec. 2001; p. 3328-3333.

D1 se refiere a un estudio que revela efectos sinérgicos entre combinaciones de
amoxicilina y ceftriaxona, asi como entre vancomicina y ceftriaxona, contra cepas de

Streptococcus pneumoniae altamente resistentes a penicilinas y cefalosporinas;

siendo estas combinaciones (tiles en el tratamiento de infecciones resistentes a
penicilinas y cefalosporinas (folio 111; pag. 3328).

D2 se refiere'a un producto farmac":‘éutiéo inyectable de vancomicina estabilizada por

medio de uno o mas aminoacidos seleccionados de arginina, alanina, histidinay

glicina (folio 117; pag. 1).

5. Andlisis de patentabilidad (articulo 14 D486)

5.1_Nivel inventivo (articulo18 D486)

> Se sohmta -en las relvmdlcacnones 1-7, una composicién farmacéutica de

antibiéticos para inyeccién parenteral de una mezcla en polvo seco para
reconstituir, que contiene a) por lo menos dos agentes antibacterianos en
relacién de 1:5 a 5:1 y b) un agente estabilizante/agente de compatibilidad

SOLICITUD D1 D2

| Composicién farmacéutica en | Combinacién sinérgica entre | Composicion farmacéutica para
polvo seco para reconstituir | composiciones farmacéutica de: | reconstituir estable de:
-que contiene:
Sl NO
a) por lo menos dos agentes | dos agentes antibacterianos vancomicina
antibacterianos en relaciéon de | vancomicina y ‘ceftriaxona (folio
tbab1 111; pag. 3328)
_ NO ' Sl
b) un agente — agente estabilizante: uno o mas
estabilizante/agente de aminoacidos seleccionados de
compatibilidad _ arginina, alanina, histidina y
glicina (folios 121, pag. 1)

El estado de la técnica méas cercano es D1 que sefiala que ceftriaxona o
vancomicina son frecuentemente uno de los farmacos recomendados para el

tratamiento de infecciones severas, tal como meningitis, debidas a cepas de

Streptococcus pneumomae altamente resistentes a pemcnlmas y cefalosporinas; y

- que divulga un efecto sinérgico con la combinacion de vancomicina y ceftriaxona, la

cual puede ser utilizada para el tratamiento de tales infecciones (folio 111; pag.
3328).

La solicitud se diferencia de D1 en que sefiala especificamente un agente
estabilizante (seleccionado de arginina, lisina y histidina, segln reivindicacién 4) en
una composicién en polvo para reconstituir que contiene vancomicina y ceftriaxona.

Y el efecto técnico que logra tal diferencia, es que al reconstituirse tal composicion

en polvo se logra una reducida formacién de particulas en la solucién, haciéndola
estable luego de la reconstitucién (folio 1_6, 20; pag. 13, 17).
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De forma que, el problema técnico objetivo de la solicitud es cémo lograr una

composicién estable en solucién de una composicién en polvo para reconstituir que

contenga vancomicina y ceftriaxona.

Sin embargo, se encuentra que D2 ensefia que uno o mas aminoacidos
seleccionados de arginina, alanina, histidina y glicina son adecuados para estabilizar
soluciones inyectables de vancomicina (folios 121; pag. 1).

Por consiguiente, para un experto en la materia teniendo en cuenta la informacién
divulgada por D1 (combinacién de vancomicina y cefiriaxona) y D2 (uno o mas
aminoacidos seleccionados de arginina, alanina, histidina y glicina para estabilizar

soluciones inyectables de vancomicina), la compos:cnén reivindicada no tiene nivel
inventivo.

» Se solicita un proceso de preparar la composicién en polvo seco para reconstituir
de la reivindicacién 1, que consiste en envasar/mezclar estérimente los

antibidticos con el agente estabilizante, continuar el envasado mezclapor1a4

horas, distribuir en porciones el envasado/mezcla estéril y sellar escépticamente
con pre-pos gasificacién con gas inerte.

No obstante, dado que D1 divulga una combinacién de antibiéticos (vancomicina y
ceftriaxona) y D2 dlvulga agentes estabilizantes (uno o0 mas aminodcidos
seleccionados de arginina, alanina, histidina y glicina) para estabilizar composiciones
de vancomicina.

Y teniendo en cuanta que para un experto en la materia, son cominmente conocidos
los pasos de envasar/mezclar estérilmente agentes activos y excipientes (como un
agente estabilizante), continuar tal operacion por un tiempo dado (dependiente del
tamario del lote a preparar), envasar la mezcla estéril en porciones dadas y sellar
escépticamente con gasificacion de un gas inerte, para obtener una composicion
farmacéutica, envasada, en polvo seco de agentes activos con excipientes
farmaceuticamente aceptables; el proceso reclamado no tiene nivel inventivo.

6. Conclusion

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

o o Reivindicaciones .
N chumento N Afoctadas Requisito que Afecta
D1 | Bibliografia 1 | 1-9 Nivel inventivo
D2 | JP11-080022 _ 1-9 Nivel inventivo
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En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad

‘Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso

de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el articulo 8 de la
resolucién reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra
el no procede recurso alguno en la via gubernativa.

JOSE LUIS SALAZAR LOPEZ

~ Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha
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