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Abstract

Over the past century there has been matra increase in the
utilization of the combination of SulfamethoxazolgsMX) and
Trimethoprim (TMP) solution as IV injection (Cotrorazole injection)
as antibacterial agent in human and Trimethoprifg @jection (IM) for
sheep, goats . The aim of this study was to dete&rrmome physical and
chemical properties for the above two formulatiqappearance, pH,
contents, sterility) as well as histopathologidaldging for trimethoprim
oily injection in sheep,where both two formulatiamsve pH = 9.8 , and
the content of sulfamethoxazole and trimethoprins \8&.7% , 94.3%
respectively for cotrimoxazole , while trimethoprincontent in
trimethoprim oily injection is 101% according toFB..

Js ol sadd yisS Gia (e (p pdaninsal A0S 5 4l hudl) el il Al o
s a0 gl Sl

.Gl ¢ cpall C)ua ¢ Cu S Al ¢ dasall 48 ¢ AV auall LX) t)s
Liboal) 2, 900 ¢ 3805 Cad b 55l (13 ) sl g3 ghaal ol S 3l o shaadl 5 (s 1Agalila cilals
Uil

Al g i JgjbeS gl LS je (e Jadldd oy Fie aladin) elllia g caldd) o 8l A
el a5 a5 iy ¥ 8 LA sliad (U SS sal isS i) 5]
O odle (pita Sl Aliasll 5 4l il al 80 Gimny Cpuad g Al Al o34 e Caagll O e lall 5 plie S
a.;.uum @A‘)A&\ @)ﬁﬂ\ Al sz\ Q.SLA\JL\ (a.al.s:d\ ¢ 6 sinall ¢ @AALAJ‘ oY) Aa _)g.k‘d\) IGITEN

s, 9,8 o (inS il M uimalall GV A 53 ) G M) sl ) (i umianal A2 Y1 3
3 sl 5isS il sl e 0694,3, %695,7 25l g e siaadd il 5 J 5 S sl islal (5 simal

49



Kerbala journal of pharmaceutical sciences. No. (12) 2017 (12 ) 2=l &i¥ascall & lall o34 S Aas

AVl ) sinal g2l e LdS5 90101 5o (N i siel ) (B (a0 e Sl (5 gine Lai
. Syl

I ntroduction

An old effective combination drug therapged as antibacterial
activity containing Sulfmathoxazole (SMX) N —[5-methyl-3-
isoxazolyl] sulfanilamide (compound 1) and Trimgihon (TMP) 2,4-
diamino-5- (3,4,5- trimethoxy benzyl)pyrimidine (@pound 2) known as
cotrimoxazole which also called by its brand narf&sptrin ,Bactrim) ,
and used for treat many infections in human sugbnasimonia , urinary
tract and intestinal infections. (1-3).
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Figure 1: chemical structures of SMX, TMP, and PAfspectively

The mechanism of action is sequential double l@gekof bacteria .
Sulfamethoxazole (1) inhibit bacterial synthesis dfiydrofolic acid
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which is necessary for bacterial growth by compmetiwith p-
aminobenzoic acid (PABA) (compound 3), these comgstare listed in
the figure 1. While, trimethoprim block of tetrahpiblic acid in form
dihydrofolic acid by inhibiting reversibly the ditirofolate reductase.(4).

There are many pharmaceutical preparationSatfimoxazole such
as tablet, syrup, and (IV) injection .Trimethoproily (1.M) injection
used only for veterinary uses (sheep, goats & L@®sTrimethoprim is
currently being investigated as definitive therdpy a wide range of
infections, including bacterial exacerbations ofrociic bronchitis,
bacterial pneumonia, and typhoid fever. Initial odp are
encouraging.(5)

The aim of this study was designated to datex the physical |,
chemical properties of both Cotrimoxazole and &timoprim oily
injections , as well as the quantitative deternamatof the active
ingredients (Sulfamethoxazole and Trimethoprim) teots in the
Cotrimoxazole and the content of Trimethoprim innf@thoprim oily
injection using spectrophotometric methods.

Experimental part
Materials

Sulfamethoxazole (B.P.) &Trimethoprim (B.P.J&eobtain from
Sigma. The Co-Trimoxazole and Trimethoprim oilyeitjon . Absolute
ethanol 99.7%, standard buffers ( pH 4, pH7& pH®)drochloric acid,
Sodium nitrate, Sodium hydroxide, Acetic acid (fr&ddDH and Fluka
companies) & double distill water .

| nstruments

Oven, autoclave, pH—meter model pH 3510, Jenwidy, Electronic
balance, Denver instrument Germany TP- 214, UV-VI$0
SHIMADZU, Japan, Ultraviolet- Visible spectrophotetar, using 1 cm
guartz cells.

Biological tests

-The microbiological test are for two samples wdoee.
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-histopathological studies test for trimethoprintyainjected in sheep
dialy for three consecutive days.

Procedures
Assay of Sulfamethoxazolein Co-Trimoxazole injection (6& 7)

To a solution volume equivalent to (0.00158=@KQ)
Sulfamethoxazole add 60ml distilled water with 10wofl hydrochloric
acid and carry out the method of amperometriattan . Each one ml of
the 0.1M Sodium nitrate equivalent to 0.02533g @fHZN3OsS as
shown in table 1.

Assay of Trimethoprim in Co-Trimoxazole injection (6& 7)

To a volume equivalent to (0.000166mole,0.04&g Trimethoprim
add 30 ml of 0.1M Sodium hydroxide and extract witlquantities each
of 50 ml of chloroform, washing each extract witbnil 0.1M Sodium
hydroxide. The combine chloroform extract are shakell and extract
with four quantities each of 50ml 1M acetic acidsing 5ml of
chloroform to wash the combined extract and dithie agqueous extract
to 250ml by 1M acetic acid.

To 10ml from the above dilute solution add 1@ih1M acetic acid
shake well and add enough distill water to prodii@@ml and measure
the absorbance of the resulting solution at theimam wavelength at
Amax =271nm. Estimate the content of 148:sN4O3 taking 204 as the
value of A (1%) at cell length 1cm with the maximuwmavelength at
about 271nm as shown in table 1.

Table 1: Physical and chemical properties of Thloioxazole IV
injection

Type of Test Specification of | Specification Results
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Co-Trimoxazole

IV injection

according to B.F

Colorless liquid

Liquid description| Colorless liquid _ Complied
to fait yellow
Clarity Clear Clear No particulate
Narrow pH
pH 9.8 9.5-10.5 range,
complied
Percentage of _
95.7% 90- 110 % Complied
(SMX) content
Percentage of _
94.3% 90- 110% Complied
(TMP) content
N _ _ (-)ve growth
Sterility Sterile Sterile

bacteria

Assay of Trimethoprim Oily injection ( for Veterinary uses)(6)

Non- aqueous titration was carried out fotedaination the exact
content of Trimethoprim in Trimethoprim Oily injeah. The content of
trimethoprim G4H1sN4Os was determined potentiometricalas shown in

Table 2.

Table 2: Physical , chemical &biological propestad Trimethoprim

oily injection

Specification
Types of Test of
Trimethoprim

Specification
according to B.P. &
Veterinary Pharm.&

Results
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oily injection | Biological 82/ 83
Liquid Colorless - :
description | liquid Colorless liquid Complied
Clarity Clear Clear No particulate
Narrow pH rang,
pH 9.8 8.5-10.5 Complied
Only one active
contentof 1,15 95 — 105 % ingredient ,
Trimethoprim :
compiled
Sterility Sterile Sterile (-)ve growth
bacteria

Histopatholog
ical studies

Not tissue
damage

Not tissue damage

5 ml (I.M) was
injected in sheep
daily for 3
consecutive days.

Results & Discussion

Co-Trimoxazole also known as (Septrin , Baot

is a broad

spectrum synthetic antibacterial in parenteral fdon use when the
patient is unable to accept oral therapy (TabBysup) , when initiation
of treatment is particular urgent(2). Two synthedizigs found in the
Cotrimoxazole are Sulfamethoxazaole (SMX ) andn&thoprim and
indicate in many cases i) Severe or complicatedctidns when oral
therapy is not feasible ii) Treatment and prophyglaof pneumocystis
carinii pneumonia (PCP) in immunocompromised pasien

In the Cotrimoxazole injection Sulfamethoxazole vimsnd as Sodium
salt and adjusted their pH by addition of Sodlwdroxide as shown in

equation
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N-{5-methyl-3-isoxazolyl)sulfanilamide

( SMX) ( compound 1) Water insoluble )

MNa(OH

pH=9

at A CHs
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H,N

Sodium salt water soluble

Figure 2 : Sodium salt formation of Sulfa compound (SMX - Na salt ).

The Cotrimoxazole solution have specific propertjethe basic pH

relatively unstable for most injection leads totjgdes or precipitation of

active ingredients, for this reason there is narqoM range of the

Injection. Increasing or decreasing the solubitifya sulfa compound are
two of the most important reasons for salt selecfiigure 2)(9). That is,
the salts of the stronger acid will produce sleméath a lower pH, thus
promoting the dissolution of the bases.

Also, this method of quantitative determinationtloé¢ active ingredients
was simple, cheap according to the British pharpeeo(B.P.), and the
Cotrimoxazole should be diluted before use ,hbtwo active
ingredients are compiled ( 5), as well as the IgteriThe activity of the
two ingredients (SMX) and (TMP) in Cotrimoxazolgection in the
folic acid synthesis in the bacteria by two consgeusteps. This drug
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was very active but it is painful at site of inject as well as many
unwanted effects . Also, the product was sterilel @o growth of
bacteria.(5)

Trimethoprim Oily injection was used as antibaele agents for
veterinary uses mainly for sheep and goats. Thg aiectable
formulations are administered I.M. injection pmivig a depot for
sustained drug delivery. Trimethoprim is only #ative ingredient was
dissolve in a mixture of propylene glycol and abs®l ethanol.(8)
Trimethoprim Oily injection pH has wide range andbse as compare
with Cotrimoxazole injection leads to increase #itgbat least three
years , the content also was measured using potesttic method and
the contents about 16mg /mi(8&10) .

The histopathological studies were carried by dimgm of 5 ml
intramuscularly in sheep daily for 3 consecutivgsdaas not associated
with tissue damage at the site of injection.

Conclusions

Two different formulations of Trimethoprim j@ction were study
their physical and chemical properties and quantéadetermination of
their contents. Cotrimoxazole injection less stdhle broad spectrum of
antibacterial as compare with Trimethoprim oily I.Mhjection more
stable but less effective and used for veterinagginations.

References

[1] Fishman JA.(1998) Treatment of infection due goneumocystis
carinii. Antimicrob. Agents Chemther , 42 : 1309.

[2] David A. Williams , (2012) Foyes Principle ofédicinal Chemistry.
[8] Coque TM, Singh KV, Weinstock GM, Murray BE,Q9
Characterization of dihydrofolate reductase gerresnftrimethoprim-
susceptible & trimethoprim resistance strains ofeEscoccus faecalis .
Antimicrob. Agents Chemther, 43: 141.

[4] Katzung BG, Masters SB & Trevor AJ,(2014) Badic Clinical
Pharmacology 13 Ed. McGraw-Hill Education .

[5] US national Library of Medicine .Augest,( 2018j)iIfamethoxazole &
Trimethoprim injection. FDA approval proved product

56



Kerbala journal of pharmaceutical sciences. No. (12) 2017 (12) 2a=l) Ai¥anall o olall £33 S Alaa

[6] Arooba M.S. Ibrahim and Duraid A. H. Abbas (201New
Formulation of Trimethoprim Injectable Solution fgeterinary Use The
Iragi J. Vet. Med. 36 (1):137 — 144 .

[7] Teva Parenteral Medicines, (2009) Sulfametholaz and
Trimethoprim Injection product information, 456-470

[8] Laurie Hess,(2014) The Merck Veterinary Manual

[9] Danielle pavliv and Nyedra booker , (2016) Mdatl center for health
research .

[10] Pradhan E , Bhandaris, Gilbert RE , Stanford(R016) Antibiotics
versus no treatment for toxoplasma retinochor@difiochrane database

systrev. 5.

57



