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O ABSTRACT O

Salbutamol sulfate metered dose inhaler (MDI) which is available as suspension is a drug
of choice in treating acute asthma attack. Ethanol is considered the common co-solvent
used in MDI formulation which has a lot of problems related to the performance of MDI.
This research suggested PEG400 and Isopropyl Myreistate (IPM) as alternative co-solvent
to ethanol. Different concentrations were used (1-3-5%).The initial results indicate that
PEG400(1%) is a good probably alternative co-solvent to Ethanol depending on visual
observation and content per puff by HPLC (n=10).

Suggested Formulation free off ethanol were prepared as following:

e S-PEG400 contains a fixed amount of salbutamol sulfate and PEG400(1%).

e S-PEG400-OA contains a fixed amount of salbutamol sulfate and PEG400(1%) plus
oleic acid (0.01%) as surfactant.

e S-PEG400-PVP contains a fixed amount of salbutamol sulfate and PEG400(1%) plus
PVP-K30(0.0001%) as suspending agent.

Accelerated Stability study was realized (40°C/75%RH) by determining content per puff of
above formulations at (0-3-6 month) and the results were compared with control S-ETOH
which contain ethanol(10%) (n=10). The results were statistically analyzed using t-student
and the results demonstrated that formulation S-PEG400-PVP which is free off ethanol
passed the accelerated stability test and there isn’t any significant effect when comparing
with control S-ETOH (p-value>0.05), So PEG400(1%) is a suitable alternative co-solvent
to ethanol with addition of 0.0001% of PVPk30.

Key words: Salbutamol Sulfate, metered dose inhaler(MDI), co-solvent, ethanol,
accelerated stability study.
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S-PEG400 0 0.7846 | 2.4814 85.822 89.38 82.29
S-PEG400 3 1.0263 | 3.2456 63.098 67.57 58.53
S-PEG400 6 1.0588 | 3.3484 25.442 30.76 20.21
S-PEG400-OA 0 0.6350 | 2.0081 89.714 92.41 86.33
S-PEG400-OA 3 0.6597 | 2.0863 86.244 89.64 83.97
S-PEG400-OA 6 1.0030 | 3.1718 47.967 52.68 42.36
S-PEG400-PVP 0 0.9558 | 3.0229 102.50 107.88 98.74
S-PEG400-PVP 3 0.7165 | 2.2659 92.787 95.71 89.22
S-PEG400-PVP 6 0.5865 | 1.8549 86.163 89.11 83.67
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A bl A il e i€ ALl da il jnall g o ) Gilad) Jsaall 85l il s
= S-PEG400 Sais ol Laiw « S-PEG400-PVP 5 S-PEG400-OA 5 S-PEG400 (iva dtaall)
4 zsansall Jlaall z)l5 (63.098 £ 3.2456) 5y yaall dejall gyt of um Al Ll ddady Ll
S-PEG400-PVP (86.244+2.0081) S-PEG400-OA (yfiay—all <o K L aiy Qs
oS ol Lai «(40°CIT5%RH) & el D5 e 3ay 4l culil) Ak Slial (1e (92.7887+2.2650)
Ll By aa b el A e 2 A AN LA AL L gial e S-PEG400-0A dapall
.(47.967+3.1718)

O i) cupelal Gum ¢l Al JS e 5 Aapa JS0 5y el dejall sl 350l (s sl Lad 2 WS
S- oftmall DS b e all stine (mledd) ca o ey Les ¢ (0.050) 5y saall deall el o550
tie eall e 4w G3sl) pad e ol aleall oS aleall i Lue ol S-PEG400-OA 5 PEG400
Gliles J gal sallial 5y ) dpmia COSS Sigoa ) Glepall (s5ine paldddl) cu (ghan Laily caladind dlee JS
Ll jlial (e ci€ai S-PEGA00-PVP dspall old JEL 5 ¢ aaaie e Glae JQ0 e 423l gl Jal
102509 ) iua dlaiil) & U)sied 40 zsamsall Jladl) G 1y 3 yaall depall (ggine of Cam DU )
il 5 ¢(86.163+1.8549) el i (e 2y ((92.787+2.2659) el A e 25 ¢(3.0229
(3) Sl b daiase Lo Llas

80

assay

60

40

20

0 3 6 | O 3 6 0 3 6 o 3 6 | accelerated point

S-ETOH S-PEG400 S-PEG400- S-PEG400- formulation
OA PVP

£ peuall LD Ladyd ha (0-3-6) Jaliil) b LAY Aia 5 Aaihall fpeall 5 jaal) Ao jal) s gina o Adjlha :(3) S
LI graall 5y yaall dejall sy iy 43yl t-Student Sl alasiul 45las) 4 shal o3 LS

vie S-ETOH salill dapim g il 43 5 S-PEGA00-PVP 5 S-PEGA00-OA 5 S-PEG400
(8)J528)) b daimge lgde Ulas il 551 5 (0=0.05) AV (5
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il Jaaligdlud) e ygla eyall 8yl 313 JISEY Jbd) G A4 8y5haa dana (e 5y yaall desall sgine a3

L) A g Bpdanall fal) ¢ AQjGall t-student [LAa) gl :(4)J saad)

Formulation formulation Difference | Std Error | tRatio p-value
Prob>[t|

S-ETOH S-PEG400 36.2933 2.534987 | 14.32 <.0001
S-ETOH S-PEG400-0OA 19.7723 2.534987 7.80 <.0001
S-ETOH S-PEG400-PVP 0.5943 2.534987 0.23 0.8151
S-PEG400 S-PEG400-0OA -16.5210 2.534987 | -6.52 <.0001
S-PEG400 S-PEG400-PVP | -35.6990 2.534987 | -14.08 <.0001
S-PEG400-OA | S-PEG400-PVP | -19.1780 2.534987 | -7.57 <.0001

S 5S-PEGA00 (3 5y aall dejall (ssinn A3jlie dic dplian) ANa 53 ala il agag il is Cum
dsag pde A Sl i Laiw (p-value<0.05) 4ad o) Eus S-ETOH aalill 4aua o PEG400-OA
S- Ll dapaa 5 S-PEGA00-PVP (e ) yaall dejall (s5tma 4lhe 2ie Ailian) AN 53 ol Lils

A(4) Sl s jekay L 138 o(p-value>0.05) dad ¢ cua ETOH

110

UDL
100

—~ Control Value = 94,41

a0

g—b: LDL
280
70
a0

"
S-PEG400 S-PEGA00-04 S-PEGA00-PVE
formulation

o = 0.05, Control = formulation:5-ETOH

Gluagilly claliiiuy)

¢ IS e A A5 dapa aPVP-k30(0.0001%) 2555 PEGA00(1%) e dyslall dagall o)
Byl dejall ssine aaat dals (e ((10%) Ay Jsili) e dyglall aalal) Lapal aa s

Jusia) 5 aerodynamic particle size distribution cilaal) slaf 555 4uhya duhall s34 a0 Gany
ke Jsalisdldl e golal) Jsbl) e Jadl 33,91 JKa Jae 335 Glaal gAY Ay sisall a gadl)
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