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A Formulation Study on the Combined Preparation of Nitroxynil and
Levamisole for Subcutaneous Injection
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College of Pharmacy, Seoul National University, Seoul 151-742, Korea
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In order to develop a broad-spectrum veterinary anthelmintic, a combined preparation of nitroxynil
and levamisole was formulated for subcutaneous injection. The preformulation studies on solubiliza-
tion, physicochemical stability and toxicity of combined preparation were performed. The combined
preparation of nitroxynil-N-ethylglucamine and levamisole base could be solubilized up to 50.3%(w/v)
of active ingredient concentration in propylene glycol/water system. Injectable solutions were most
stable at 4C. Local toxicities such as flare and edema were not shown when the usual dose of
the combined preparation was injected subcutaneously to the rats.
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AleF 2 A8 2+ levamisole HCI(E ) 9F&), nit-
roxynil(Z-=u] Y& AF4), levamisole base(leva-
misole. HCIZ2%-E] A=), N-ethylglucamine(3+=
FEeFE), benzyl alcohol(Tokyo Ohka Kogyo Co.),
dimethylacetamide(DMA, Junsei Chem. Co.), di-
methylsulfoxide(DMSO, Junsei Chem. Co.), polye-
thylene glycol(PEG) 200, 300, 400(Wako Pure
Chem. Co.), propylene glycol(PG, Yakuri Pure
Chem. Co.), soybean oil(Junsei Chem. Co.), sesame
oilJunsei Chem. Co) & AME-3I4Th

717V R AFEe
kikai Co.), vortex type mixer(Thermolyne Maxi
Mix Type 37600), HPLC apparatus(pump: Hitachi
655A-11, detector: Hitachi L-4200, column: Lich-
rosorb RP 18(10 um)), ultrasonicator(MSE, UK)
&AM
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g4t levamisole 100g& 150 mie] £FTo] &
32171 ¥ 3N-NaOHE&HE wwutshar FAo] €
wj7}R] 748 ¥, 7)) dichloromethane-& 150 m/
7}3le] levamisole baseE %23ttt 28542 dich-

loromethane®& 413§ ¥ anhydrous sodium sul-

rotary evaporator(Tokyo Rika-

Table I—-Formulations of the Combined Preparation of Nitroxynil and Levamisole

Ingredient Formula No.

(mg/mi) A-1 A2 A3 A4 B-1 B-2
nitroxynil 200.0 200.0 - - 250.0 250.0
nitroxynil-N-ethylglucamine - - 344.3 344.3 - =

levamisole 127.3 - 1273 — 159.1 -

levamisole HCl - 150.0 - 150.0 1875
injection vol. 5.0 5.0 5.0 5.0 40 4.0
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Nitroxynil-N-ethylglucamine 2} 234+ levami-
sole2| 7}&3}—nitroxynilS N-ethylglucamine}
Hhe-5led 7184 B3k 2 vhE Nitroxynil-N-ethyl-
glucamine £9(nitroxynil 34%(w/v)) 1 mle] 25.5%
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Table II—The HPLC Conditions for the Analysis of Nit-
roxynil and Levamisole

Items

Nitroxynil Levamisole
column Lichrosorb RP Lichrosorb RP
18(10 pm) 18(10 pm)
mobile phase 60% methanol 65% methanol
and 40% and 35%
0.05M ammonium 0.05M ammonium
carbonate carbonate
flow rate 1.0 m//min 2.0 m{/min
chart speed 2.5 mm/min 2.5 mm/min
injection 10 W 10 W
volume
wavelength 400 nm 220 nm
aufs 0.05 0.05
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Table III—Solubility of Nitroxynil, Levamisole HCl and
Levamisole Base in Various Solvents

Solubility(mg/solvent 1 mi)

Solvent Nitroxynil Levamisole Levamisole
HCl base
ethanol 10 - 3000
glycerin 6 10 -
benzy! alcohol 145 490 4000
propylene glycol 10 300 3000
PEG* 200 % max,10 -
PEG 300 110 max.10 -
PEG 400 110 max.10 -
DMA* 760 : - 4200
DMF* 725 30 2800
DMI* 580 max.10 2500
DMSO* 875 60 2100
PC* - - 5000
TG* 100 - -
soybean oil 50 — max.50
sesame oil 50 - max.50
distilled water - 2100 -

*PEG; polyethylene glycol, DMA; dimethylacetamide,
DMF; dimethyformamide, DMI; dimethyl isosorbide,
DMSO;  dimethylsulfoxide, PC; propylene carbonate,
TG; triethylene glycol.
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Figure 1—Chemical structure of nitroxynil, N-ethylglu-
camine and levamisole HCL
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Figure 2— Solubility of nitroxynil with N-ethylglucamine
in PG-water system.
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Figure 3 — Solubility of levamisole base in PG-water sys-
tem.

Log (Sm/Sw)

— S —4 3 3

0.2 04 0.6 0.8 1.0
Volume fraction of PG
Figure 4—Effect of PG fraction on the solubility of leva-

misole base in PG-water system.
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Table IV—Physical Stability (pH, Precipitation) of Injec-
table Solution using PG-water System

Solvent Composition Storage Period pH  Precipitation
(H,0 : PG) (month) 4T RT 40T
8:2 1 100 - — +*

3 100 - + +

6 106 ~ + +

12 100 + + +

7:3 1 98 — — +

98 — + +

98 —~ + +

12 98 + + +

6.4 1 929 - — +

3 99 — + +

6 99 — + +

12 99 — + +

5:5 1 98 - - +

98 - + +

6 98 — + +

12 98 + + +

4.6 1 93 - — +

3 93 - + +

6 93 — + +

12 93 + + +

*‘+’ indicates the precipitation of drugs.
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Figure 5—Effect of temperature on the decomposition
of nitroxynil and levamisole (H;O:PG=6:4, formula
A-3 in Table D).
Key: (J; nitroxynil, @; levamisole.
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Table V—The Local Tolerance of the Selected Preformulations for Subcutaneous Injection to Five Wistar Rats Each

Group
Solvent composition Dose Injection volume No. of normal No. of swollen No. of dead rats
: (mg/kg) (ml) rats rats within 1 day

H;O:DMA:PG 0* 1.0 4 1 0

:benzyl alcohol 10 variable** 5 0 0

=3:4:2:1 50 variable** 3 2 0

0.5 1 1 3

1.0 3 1 0

H,0:PG 0* 1.0 5 0 0

=64 10 variable** 4 1 0

50 variable** 4 1 0

0.5 2 2 1

1.0 4 1 0

Gan ji ren 0* 1.0 5 0 0

(nitroxynil 10 variable** 5 0 0

34%(w/v) 50 variable** 2 1 2

*control

**depend on a weight of rat using formula A-3 in Table I
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