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FFoorrmmuullaattiioonn aanndd EEvvaalluuaattiioonn ooff SSaallbbuuttaammooll SSuullpphhaattee TTaabblleettss
PPrreeppaarreedd bbyy DDiirreecctt CCoommpprreessssiioonn UUssiinngg VVaarriioouuss EExxcciippiieennttss::
SSttaattiissttiiccaall CCoommppaarriissoonn ooff DDiissssoolluuttiioonn MMeetthhooddss aanndd TTaabblleett

PPrrooppeerrttiieess 
SSuummmmaarryy :: The tablet formulation of salbutamol sulphate
(SBS), which is an antiasthmatic drug, was studied. It was ai-
med to investigate the effect of some excipients such as insolub-
le fillers and different disintegrants on the physical properties of
salbutamol sulphate tablet formulations in this study. Meanw-
hile, the physical parameters and in vitro dissolution rates of
SBS tablet avalaible on the Turkish drug market were also in-
vestigated. Apparatus I and II (USP XXIV) in the dissolution
test and UV spectrophotometric method were used for the as-
say of the active substance. 
Paddle and basket dissolution test results were evaluated with
DUNCAN test and a significant difference was found when
compared statistically.
KKeeyywwoorrddss:: Salbutamol sulphate tablets, Duncan test, Turkish

drug market, In vitro availability, Rotating basket
method, Paddle method, Kinetic evaluation.
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ÇÇeeflfliittllii YYaarrdd››mmcc›› MMaaddddeelleerr KKuullllaann››llaarraakk DDiirreekktt BBaass››mm YYöönntteemmii
iillee HHaazz››rrllaannaann SSaallbbuuttaammooll SSüüllffaatt TTaabblleettlleerriinniinn FFoorrmmüüllaassyyoonnuu

vvee DDee¤¤eerrlleennddiirriillmmeessii:: DDiissssoollüüssyyoonn YYöönntteemmlleerriinniinn vvee TTaabblleett
ÖÖzzeelllliikklleerriinniinn ‹‹ssttaattiissttiikksseell KKaarrflfl››llaaflfltt››rr››llmmaass››

ÖÖzzeett:: Antiastmatik etkili bir madde olan salbutamol sülfat›n
(SBS) tablet formülasyonu üzerinde çal›fl›ld›. Bu çal›flmada sal-
butamol sülfat tablet formülasyonlar›n›n fiziksel özellikleri üze-
rine farkl› da¤›t›c› maddelerin ve çözünmeyen dolgu maddele-
rinin etkisinin incelenmesi amaçland›. Ayr›ca, Türk ilaç piyasa-
s›ndaki salbutamol sülfat tabletlerinin fiziksel parametreleri ve
in vitro çözünme h›zlar› da araflt›r›lm›flt›r. Etken maddenin ta-
yini için UV spektrofotometrik yöntem ve çözünme deneyleri
için palet ve sepet (USP XXIV) yöntemleri kullan›lm›flt›r.
Palet ve sepet çözünme testi sonuçlar› DUNCAN testi kullan›-
larak de¤erlendirildi ve istatistiksel olarak karfl›laflt›r›ld›¤›nda
fark›n önemli oldu¤u bulundu. 
AAnnaahhttaarr kkeelliimmeelleerr:: Salbutamol sülfat tabletleri, Duncan testi,

Türk ilaç piyasas›, ‹n vitro uygunluk, Dö-
nen sepet yöntemi, Palet yöntemi, Kinetik
de¤erlendirme.

IInnttrroodduuccttiioonn

Salbutamol sulphate (SBS) is a sympathomimetic
amine which is used as a bronchodilator in the treat-
ment of reversible bronchospasm. Its usual dose is 2-
4 mg, 3-4 times a day1. It is generally administered
as tablet, capsule, syrup and spray. Only three diffe-
rent brands of salbutamol sulphate tablets are being
marketed in Turkey2.

Salbutamol is well absorbed following oral admi-
nistration with peak plasma levels occuring within 1
to 4 hours (tmax). Despite the fact that salbutamol is

well absorbed, its systemic bioavailability is only
50% due to extensive presystemic metabolism in the
intestinal wall. The pharmacokinetics of SBS and its
sulphate conjugate metabolite have been investiga-
ted after IV and oral administration of SBS3, 4. Salbu-
tamol is almost exclusively metabolised by conjuga-
tion to a 4’-o-sulphate ester in the intestinal wall and
liver. A second minor metabolite has been repor-
ted3-5. Side effects of salbutamol were reported to be
minimal and well tolerated. However some side ef-
fects such as tachycardia, palpitation, tremor, musc-
le cramps, peripheral vasodilation, nervousness and
metabolic effects have been observed5, 6.
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Tablets prepared by direct compression are very po-
pular dosage form among solid medicinal preparati-
ons because of high production rates and fewer pro-
cessing procedures. The compression properties of
most drugs are extremely poor and necessitates the
inclusion of compression aids. The success of such a
product design and development is mainly determi-
ned by the selection of suitable excipients7. Excipi-
ents have traditionally been classified according to
the function they perform in a formulation, altho-
ugh many excipients perform multiple functions.
Diluents allow the formulation of a practically sized
tablet and can form a large proportion by weight of
a formulated product when, for example, the active
ingredient is very potent8. When the drug dose is
less than 50 mg, tablets can usually be prepared by
direct compression, but at higher doses the prefer-
red method would be wet massing. SBS is very po-
tent and soluble in water. Its usual dose is 2-4 mg; 3-
4 times a day6. So, SBS was chosen as a model drug
in the present study.

Effect of soluble and insoluble fillers on tablet pro-
perties were investigated by different research gro-
ups8-10. Jackson et al.8 investigated the effect of dilu-
ents on triamterene tablet which is a hydrophobic
drug. It was shown to dissolve more rapidly when it
was formulated with hydrophilic fillers such as lac-
tose and starch as compared with insoluble diluents.

Due to its excellent compactibility, microcrystalline
cellulose (MCC) is one of the most preferred filler-bin-
ders in direct compression tablet formulations11.
Another calcium salt for direct compaction is a speci-
ally processed grade of calcium sulphate dihydrate.
Dicalcium phosphate dihydrate (Emcompress) is used
for direct compaction of tablets, and has better com-
pactibility than calcium sulphate dihydrate12. Avicel
has indeed better compactibility properties than Em-
compress. Disintegrants tend to swell when wetted
and so are added to a formulation to facilitate the bre-
ak down of the dosage form into granules and pow-
der particles. The newer disintegrants, called superdi-
sintegrants, cause an extremely rapid break up of a
tablet owing to their ability to swell to many times the-
ir original size8, 13, 14. In this study we used sodium
starch glycolate as a superdisintegrant. 

Lubricants tend to be hydrophobic substances that
act by coating particles to prevent adhesion of the
tablet to the dies and punches of the tableting mac-
hine, to aid in ejection of the tablet from the die by
reducing the interparticulate friction and improving
flow of the powder mixture10. Glidants improve the
flow properties of powders. Aerosil and talc were
used as a glidant and a lubricant in this direct comp-
ression technique.

The first objective of the present study was to inves-
tigate the effect of insoluble fillers and other excipi-
ents on the physico-pharmaceutical properties and
release profiles of SBS tablet formulations prepared
in our labratory. The possible quality and quantity
differences were compared with commercial
brands.

The second objective of this study was to examine
the pharmaceutical properties and the differences of
in vitro dissolution rates among the commercial tab-
lets containing salbutamol sulphate. The quality of a
product directly or indirectly affects the safety, ef-
fectiveness and acceptability of the product. There-
fore its pharmaceutical properties should meet the
official requirements and specifications of the finis-
hed product10, 11.

In this study, six tablet formulations of SBS were de-
veloped and the effect of various excipients on qu-
ality controls of the tablets was investigated, by
using Apparatus I and II according to USP XXIV15.
Controls on disintegration and dissolution rate, fri-
ability, hardness, weight deviation and diameter,
thickness and their properties on T.F. 197416 and ot-
her pharmaceutical standarts of six different SBS
tablets formulations prepared in our labratory and
produced by various companies in Turkey were ac-
complished.

MMaatteerriiaall aanndd MMeetthhooddss

MMaatteerriiaallss

Salbutamol sulphate (Glaxo Pharm. Comp. Turkey);
microcrystalline cellulose (Avicel® pH 101, Marcus
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Hook Pennsylvania, USA); dibasic calcium phosp-
hate dihydrate (Emcompress®, Riedel-de Haën
AG/Seelzcannover); soluble starch (E. Merck, Ger-
many), talc, calcium carbonate, calcium sulphate
2H2O (E. Merck, Germany); sodium starch glycolate
(Primogel, Mendell USA); colloidal silicium dioxide
(Aerosil R200, Degussa Inc. USA); corn starch (Piya-
le, Turkey) and other chemicals were of pharmace-
utical grade. Commercial SBS tablets available in
Turkish pharmaceutical market were tested in this
study. 2.4 mg of SBS is equivalent to 2 mg of salbu-
tamol, and 4.8 mg of SBS is 4 mg of salbutamol in the
commercial conventional tablets2, 15, 17.

MMeetthhooddss

PPrreeppaarraattiioonn ooff ssaallbbuuttaammooll ssuullpphhaattee ttaabblleettss

SBS, insoluble fillers and disintegrant were mixed
by geometric dilution in a jar for one hour. Then the
mixture of talc-aerosil was added and mixed for ten
minutes. Tablets were compressed by hand using a
single-punch tableting machine. 

The various excipients and their amounts which are
used in formulations were given in Table 1. The
commercial SBS tablets investigated in this study
were shown in  Table 2.

TTaabbllee 11.. The codes and formulations of SBS tablets
prepared in the study.

IInnggrreeddiieennttss ((mmgg)) CCooddeess

TT11 TT22 TT33 TT44 TT55 TT66

SBS 4 4 4 4 4 4

Avicel PH 101 85 85 85 85 85 85

Emcompress 105 85 - - - -

Soluble starch - 20 - - - -

Calcium carbonate - - 105 85 - -

Corn starch - - - 20 - -

Calcium sulphate - - - - 105 85

Primogel - - - - - 20

Talc 4 4 4 4 4 4

Aerosil 2 2 2 2 2 2

Total weight (mg) 200 200 200 200 200 200

TTaabbllee 22.. The codes of commercial SBS tablets tested
in the study.

CCooddeess LLaabbeell ddoossee ((mmgg//ttaabblleett)) SSeerriiaall nnuummbbeerr
S2 2.4 712017
V2 2.4 004
V4 4.8 005

In this study, different types of excipients were stu-
died: Microcrystalline cellulose, dicalcium phospha-
te dihydrate, calcium carbonate, calcium sulphate
dihydrate, corn starch, soluble starch and sodium
starch glycoate. Aerosil and talc were used as gli-
dant and lubricant. Due to its excellent compactibi-
lity, microcrystalline cellulose (MCC) is one of the
most preferred filler-binders in direct compression
tablet formulations7.

TThhee pphhyyssiiccaall pprrooppeerrttiieess ooff ttaabblleettss

The formulated and commercial tablets were evalu-
ated for uniformity of weight16 and thickness (mic-
rometer, USSR), hardness (Monsanto, Hardness tes-
ter), friability (Aymes friabilator)  and disintegration
time (Disintegration apparatus, D 69 Z Aymes)15.
The controls applied on all of the tablets were the
following:

Weight variation: Weight variation studies of twenty
tablets for each batch were carried out according to
the method indicated T.F. 197416. Twenty tablets we-
re weight first individually and all together for this
purpose and resulting deviation were determined.

Hardness: Ten tablets from each batch were exami-
ned using Monsanto hardness tester.

Disintegration time: The tablets were examined
using the USP XXIV disintegration apparatus15. Five
tablets were tested for each batch. The disintegrati-
on time of tablets was compared to 15 minutes
which is accepted as the general tablet disintegrati-
on time by T.F. 197416. 

Diameter-thickness ratio: It’s accomplished on ten
tablets by measuring diameter thickness values.
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Friability: For friability tests, ten tablets were weig-
hed (W1) and rotated at one hundred revolutions for
4 min. in a Roche friabilator. The tablets were then
reweighted (W2) and the percentage of friability
(%F) was calculated.

Content uniformity: Spectrophotometric method
was used to check the content uniformity of the tab-
lets. For this purpose; after the crushing of the twen-
ty tablets, distilled water was added and the volume
was adjusted to 10 ml. The mixture was shaken for
30 minutes by automatic shaker, and then SBS con-
tents of the tablets were determined spectrophoto-
metrically at 277 nm (UV-spectrophotometer, Shi-
madzu UV-1208)18. Content uniformity studies we-
re examined in triplicates for twenty tablets of each
batch. Regression equation and regression coeffici-
ents were calculated to be y=167x + 0.742 (y=con-
centration (µg/ml), x=absorbance) and r=0.998, res-
pectively.

Dissolution rate determination: The tablets were
examined using Apparatus I and II of USP XXIV
(Dissolution apparatus, PTW 2 Pharma test) at 100
rpm and 50 rpm, respectively. The dissolution medi-
um was 500 ml distilled water at a temperature of
37±0.5 °C 15. Six samples from each batch were assa-
yed spectrophotometrically at 277 nm and the me-
ans were calculated for plotting.

Kinetic studies: The kinetic analysis of the dissoluti-
on data was evaluated by a computer programme
for zero, first order, Hixson-Crowell, Modified Hix-
son Crowell, RRSBW kinetics19.

Statistical methods: Statistical evaluation of dissolu-
tion rates of formulated and commercial tablets was
performed using Duncan/One Way Anova test, and
p<0.05 was considered to be statistically significant.
Otherwise, the statistical evaluation of two dissolu-
tion methods of tablets (basket and paddle) was per-
formed using Anova test. Differences between treat-
ments were tested using DUNCAN multiple compa-
rison, and p<0.05 was considered to be statistically
significant20.

RReessuullttss aanndd DDiissccuussssiioonn

The results obtained from the quality control tests we-
re given in Table 3. Some information  exists about sal-
butamol sulphate and its dosage forms in USP-NF
2000 and in BP 1998. For this reason the test results ob-
tained were compared with the specifications of finis-
hed product and general requirements15, 18.

All tablets were found to satisfy the USP and BP re-
quirements for weight uniformity. In this study, it
was determined that the weights of the tablets pre-
pared in our labratory were changing between
198.7±1.0 – 201.4±1.1 (±CL) mg, it was found to be
between 121.0±1.4 – 200.8±1.6 (±CL) mg in commer-
cial SBS tablets. The commercial and  the formulated
tablets’ weight variations were not over the pharma-
copoeia limits15, 18.

In our study, the diameter/thickness ratios of the
tablets determined are shown in Table 3. In pharma-
copoeias there is no records about the diame-
ter/thickness ratio of the tablets. But Rudnic et al.21,
mentioned that ±5% difference in thickness could be
accepted. However, there were no differences in all
the tablets. Diameter/thickness ratio must be four
according to Güven22. This ratio was changing bet-
ween 4.1±0.1 - 4.5±0.3 (±CL) in formulated SBS tab-
lets and 2.1±0.1 - 3.1±0.2 (±CL) in commercial tab-

TTaabbllee 33.. The physical parameters of salbutamol
sulphate tablets.

WWeeiigghhtt AAmmoouunntt ooff DDiiaammeetteerr**// HHaarrddnneessss DDiissiinntteeggrraattiioonn

TTaabblleett ((mmgg)) aaccttiivvee aaggeenntt tthhiicckknneessss ((kkgg)) FFrriiaabbiilliittyy ttiimmee ((sseecc..))

ccooddee xx±±CCLL ((mmgg)) RRaattiioo ((mmmm)) xx±±CCLL ((%%)) xx±±CCLL

xx±±CCLL

T1 200.9±1.2 4.08 4.5±0.3 2.0±0.3 2.44 3.0±0.9
T2 200.6±1.4 4.07 4.2±0.1 3.2±0.3 0.64 5.4±0.7
T3 198.9±1.5 4.01 4.4±0.3 1.5±0.3 2.85 15.2±1.0
T4 198.7±1.0 4.09 4.3±0.1 2.7±0.2 0.91 6.0±0.9
T5 201.0±0.9 4.06 4.3±0.1 2.5±0.3 1.00 11.4±1.4
T6 201.4±1.1 4.10 4.1±0.1 2.5±0.3 1.24 4.0±0.4
S2 126.8±0.6 2.35 2.1±0.1 1.9±0.1 0.91 80.2±7.1
V2 121.0±1.4 2.38 2.5±0.1 2.1±0.1 0.47 39.0±5.7
V4 200.8±1.6 4.78 3.1±0.2 1.1±0.2 0.72 39.2±4.9
* Diameter of formulated tablets is 9.2 mm.; diameter of commercial tablets are 6.6, 6.7
and 8.7 mm for S2, V2 and V4 coded tablets consequently.

4

Özyaz›c›, Sevgi



5

lets. In the literature, it was seen that there were tab-
lets which did not have diameter/thickness ratio as
four but nothing clear about what could be the
harmful23. 

According to the B.P. 1998 the amount of salbutamol
in the tablets has to be between 92.5-107.5%.  It se-
ems that the amount of drug substance in the all tab-
lets was in the required limits. Table 3 presents the
amount of SBS in the tablets. 

The recommended value for tablet hardness is 4-8
kg24, 25. In our experiments the average hardness of
the tablets was found in values between 1.5±0.3 -
3.2±0.3 (±CL) kg in formulated SBS tablets; 1.1±0.2 -
2.1±0.1 (±CL) kg in commercial SBS tablets. Gene-
rally the disintegration times are related to hard-
ness. In the literature, it was cited that, when the
hardness increase, the disintegration time increases
and the dissolution rate also delays24, 26, 27. Howe-
ver, contrary results were observed with T2 coded
tablets. Although the tablets have the highest hard-
ness value among others, they gave the shorter di-
sintegration time as 5.4 sec. T1 and T6 coded tablets
gave the shortest disintegration times as 3 and 4 se-
conds, respectively. The tablet coded T2 followed T6
when their disintegration times were compared. Be-
sides this, the disintegration time was found to be
15.2±1.0 (±CL)  sec in the T3 coded tablet which con-
tains calcium carbonate as insoluble filler. So, these
results indicate that, Primogel, which shows the di-
sintegration action by way of swelling, and corn
starch increases the liquid penetration into the tab-
lets. Avicel also improves the disintegrating action
through the capillarity action of water penetration7, 28.
In this study, the disintegration times of all tablets
were less than 15 minutes as given in T.F. 197411.
The disintegration times changed between 3.0±0.9 -
15.2±1.0 (±CL) seconds in formulated SBS tablets;
and 39.0±5.7 - 80.2±7.1 (±CL) seconds in commerci-
al tablets. According to the pharmacopoeia the di-
sintegration values were quite suitable for  the for-
mulated and the commercial SBS tablets16.

The results of the friability studies are shown in Tab-
le 3. Shafer et al.29, mentioned that a loss was not

more than 1% was normal but especially less than
0.8% of loss was also considered as normal. The fri-
ability values of tablets investigated were generally
low except for T1 and T3. As seen Table 3, T1 and T3
coded tablets which contained Avicel/Emcompress
and Avicel/Calcium carbonate, exhibited high fri-
ability values. As explained in a previous study, a
general problem of tablets compressed from diffe-
rent calcium phosphates is their high friability12.
The variation between the hardnesses of the formu-
lations is assumed to be consequence of different
compression pressures.

It was reported that effect of  the lubricant on crus-
hing strenght depends on the active substance and
excipients in the tablet formulation30. Talc is not an
anti-friction lubricant and presents a high elastic be-
haviour. It is poorly flowing powder. Nevertheless,
Aerosil was added for improving the flow in this
study. It was shown that type of excipients could be
the reason of the high friability in many reports. As
reported in previous studies, it can be said that the
amount and type of the excipients are the reason of
the high friability31-33. Our findings agree with the-
se reports. In general, increase in tablet hardness ca-
uses lower friability values and longer disintegrati-
on times. But considering the results of all the
brands and formulated tablets together no such cor-
relation could be observed in this study.

The fastest dissolution was obtained from the for-
mulation T6 as it could be seen from Figures 1, 2. It
is possible to say that, this result was caused by the
Primogel, a disintegrant used in formulation T6.
This finding agree with the earlier reports8, 28, 34 . T1
and T2 formulations include an insoluble filler Em-

Fig. 1. The dissolution profiles of SBS tablets  obtained by USP
XXIV basket method.
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compress. T2 formulation included soluble starch in
addition but it didn’t cause any advantage. No fas-
ter dissolution was observed from T2. In formulati-
on prepared with direct compression method, the
release of the drug was fast and the dissolved amo-
unt of the drug reached 100%. This fast release phe-
nomenon was reported in the studies involving
Avicel in which direct compression method was
used35, 36. A similar situation was seen in T5 and T6
formulations. Primogel in T6 shortened the dissolu-
tion and disintegration time. In both of T3 and T4

formulations, Avicel and insoluble filler calcium
carbonate were used. In T4 formulation, corn starch
was included in addition. The disintegration and
dissolution times were found significantly shorter
than T3.

On the other hand, it was thought that using basket
method for an immediate disintegrating dosage
form was not suitable. Evaluating statistically, it was
shown that similar results were reported in some
previous studies23, 37, 38. It might be shown that the
differences between the formulations according to
the dissolution methods were significant.

There is no record about the dissolution time in USP
XXIV SBS monographs. In basket method, T1 and T2
formulations released the drug substance in 99.9%, 4
min and 99.4%, 6 min, respectively.  However in
paddle method these values were observed in
100.3%, 7 min and 99.6%, 8 min, respectively. The
tablet coded T6 with the most fast release, gave
101% with paddle and 100% with basket method
(Table 4, 5). It was shown by many investigators that

Özyaz›c›, Sevgi

Fig. 2. The dissolution profiles of SBS tablets obtained by USP
XXIV paddle method.

TTaabbllee 44.. Dissolution data  using Duncan test.
95% Confidence interval for mean

Tablet code Mean Standard deviation Standard error Lower boundary Upper boundary
Basket method T1 99.913 0.423 0.244 98.861 100.965

T2 99.368 1.785 1.030 94.934 103.803
T3 99.955 0.050 0.028 99.462 100.449
T4 99.836 0.231 0.133 99.262 100.410
T5 100.515 2.952 1.704 93.182 107.849
T6 100.026 1.820 1.050 95.505 104.547
S2 99.660 0.923 0.533 97.366 101.953
V2 99.551 1.318 0.761 96.275 102.826
V4 99.106 0.837 0.483 97.025 101.187

Paddle method T1 100.284 0.852 0.492 98.167 102.401
T2 99.600 0.117 0.068 99.307 99.892
T3 98.146 0.735 0.424 96.319 99.974
T4 100.276 0.060 0.034 100.125 100.425
T5 100.106 0.102 0.059 99.851 100.361
T6 100.671 0.564 0.325 99.269 102.072
S2 99.955 0.050 0.029 99.829 100.082
V2 99.366 0.315 0.182 98.582 100.150
V4 99.880 1.080 0.624 97.194 102.565

TTaabbllee 55.. The results of the Post Hoc Tests  using Duncan Test.
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 7928.344a 17 466.373 118.358 .000
Intercept 45854.121 1 45854.121 11637.042 .000
Formulation 2922.500 8 365.312 92.710 .000
Method 3166.695 1 3166.695 803.657 .000
Formulation* Method 1839.149 8 229.894 58.343 .000
Error 141.853 36 3.940
Total 53924.318 54
Corrected Total 8070.197 53
(ar2 = 0.982)
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at low route levels (50 rpm) the selectivity characte-
ristics of the dissolution method were more defini-
te23, 24. According to the results presented in figures
1-3, the amount of SBS dissolved with paddle met-
hod is greater than that of the basket method. This

greater amount of dissolved drug may be directly
related to the agitation rate of the paddle. A remar-
kable difference between the two methods was not
found because of the solubility characteristics of
drug (SBS). However, the difference was important
between six formulations containing various excipi-
ents and three commercial tablets, according to
Duncan test results (p<0.05; CI 95%). There are vari-
ous quality control studies comparing the effect of
two different dissolution method. In a previous
study, the dissolution rate of indomethacin was fas-
ter with paddle method rather than that of the bas-
ket method37. This report agree with our study.
Paddle and basket dissolution test results were eva-
luated with DUNCAN test and a significant diffe-
rence was noticed when compared statistically
(p<0.05). The differences between the methods and
formulations were found to be significant statisti-
cally. All statistical results are listed in Table 4, 5. 

The best harmony was obtained for Modified Hix-
son Crowell kinetic model and RRSBW kinetics in
the written order (Table 6, 7). The evaluation of the
kinetic results indicated that formulated and com-
mercial SBS tablets for rotating basket and paddle
dissolution methods seem to comply with Modified
Hixson-Crowell kinetic model according to the de-
termination coefficient (r2), sum of squared deviati-
ons (SSD), sum of weighted squared deviations
(SWSD) and Akaike’s Information Criteria (AIC) va-
lues (Table 6, 7). Figures 4-6 also supported this fin-

ding. Linear profiles were obtained by plotting ln[1-
(w/wo)1/3] versus lnt graph. The determination co-
efficients obtained from the linear regression analy-
sis of the dissolution data were higher than 0.98. 

Preparations are, in general, required to mimic in vi-
vo conditions during the selection of an appropriate
method for determination of dissolution rate38, 39.
Dissolution rate studies carried out with low routes
provide more reliable results about the bioavailabi-
lity23, 38.

Fig. 3. The dissolution profiles of commercial SBS tablets  obta-
ined by USP XXIV basket and paddle method.

Fig. 4. The plot of kinetic model, Modified Hixson Crowell for
SBS tablets according to the basket method.

Fig. 5. The plot of kinetic model, Modified Hixson Crowell for
SBS tablets according to the paddle method.

Fig. 6. The plot of kinetic model, Modified Hixson Crowell for
commercial SBS tablets according to the basket and padd-
le method.
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TTaabbllee 66.. The kinetic assessment of release data for basket method.
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TTaabbllee 77.. The kinetic assessment of release data for paddle method.
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The results obtained from this investigation on the
invitro release characteristics of formulated SBS tab-
lets and commercial SBS tablets marketed in Turkey
indicated that all the tablets tested met the criteria
specified by physical parameters. However, accor-
ding to the in vitro dissolution rate results there we-
re significant differences between the nine tablets
formulations tested. 

In our study, difference between two dissolution
methods, basket and paddle could be explained
from the view point of solubility characteristics of
salbutamol sulphate. There were significant diffe-
rences between the dissolution rate levels, due to the
type of excipients (Table 5) (p<0.05; CI 95%). Deter-
mination of the official norms is needed to eliminate
the dissolution rate differences, which may produce
bioavailability problems.

It could be concluded that, the dissolution rates of
the formulated and commercial SBS tablets were fo-
und to be faster in the paddle method compared to
the basket method (p<0.05; CI 95%). Although the
difference is statistically significant, the confidence
intervals (CIs) indicate that the degree of confidence
is low for these means.
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