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Introduction  
Dysphagia, or difficulty swallowing, affects 
roughly 35% of the population as a whole, 
as well as 30-40% of the elderly in               
institutions and 18-22% of all long-term 
care facility residents.1 The size, surface, 
shape, and flavour of tablets and hard       
gelatin capsules are the most common 
concerns concerning difficulties ingesting    

them, in order of frequency of complaints. 
Easy-to-swallow dosage forms are               
especially important for geriatric and          
pediatric patients, as well as travellers  
who may not have easy access to                 
water. Patients with migraines typically     
experience a moderate to severe              
headache that is throbbing and localized  
to one side of the head, requiring                

Background and objective: Fast dissolving tablets (FDTs) are "they are uncoated tablets 
that are supposed to be placed in the mouth and dispersed quickly before being               
swallowed" within minutes. This study aimed to formulate and evaluate a combination of 
ketorolac and rizatriptan as orally fast-dissolving tablets using the most common and           
easiest method to treat migraine attacks with or without aura. To investigate the effects of 
various types of diluents and super disintegrants on wetting time, water absorption ratio, 
disintegration, and dissolution time of combined drugs (ketorolac and rizatriptan) as oral 
dissolving tablets prepared by direct compression technique. 
Methods: Pre-formulation experiments were carried out in order to rule out any                      
physicochemical interactions between the two medications (ketorolac and rizatriptan) as 
well as between each drug and its excipients. Four different formulations of fast-dissolving 
tablets with different types and ratios of diluents and super disintegrants were created          
using the direct compression technique in order to improve the formulation. Organoleptic 
characteristics, weight variation, thickness, friability, hardness, disintegration duration,  
wetting duration, water absorption ratio, drug content, in-vitro dissolution, stability, and 
comparison tests have all been characterized.  
Results: According to FT-IR, the two drugs and excipients exhibit no physicochemical           
interactions. The ideal formula F4 contains crospovidone and Kyron T-134 at                         
optimal concentrations of 2.5% and 2.5%, respectively, and provides the majority of                         
pharmaceutical drugs to be released within the first five minutes, a strong stability profile, 
the shortest wetting time with the fastest disintegration time (10 sec), and a pleasant flavor 
(strawberry flavoring agent). 
Conclusion: Kyron T-134 with Crospovidone in a (1:1) ratio provided rapid disintegration. 
Ketorolac tromethamine and rizatriptan benzoate may be made into fast-dissolving           
oral tablets using Kyron T-134 and Crospovidone. Improving migraine compliance is                 
a reasonable goal. 
Keywords: Ketorolac tromethamine; Rizatriptan benzoate; Direct compression method; 
Kyron T-134; Crospovidone; Fast Dissolving Tablet.  
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a fast-acting drug with little gastric                
discomfort. Rizatriptan is a medication that 
belongs to a class of pharmaceuticals 
called selective serotonin receptor                 
agonists. It works by constricting blood        
vessels in the brain, inhibiting the                  
production of certain natural compounds 
that produce pain, nausea, and other            
migraine symptoms, and preventing pain 
signals from being delivered to the              
brain.2 Ketorolac is a nonsteroidal anti-
inflammatory drug (NSAID) used to treat 
migraines and provide a morphine-like        
action.3 The success of this treatment                 
is determined by the aetiology of the           
migraine. Because migraine is a disease 
characterized by acute attacks of severe 
pain, the preparation of these combined 
drugs is clinically beneficial for patients with 
migraine. Furthermore, improving patient 
compliance and reducing pharmacological 
adverse effects are equally essential           
because patients who take these two           
medications in their ordinary oral solid          
dosage forms may experience local           
gastric irritation, delayed and insufficient 
absorption as a result of poor                       
bioavailability.4 The United States Food  
and Drug Administration (USFDA) defines 
a fast dissolving tablet (FDT) as a solid 
dosage form containing a pharmaceutical 
drug or active ingredient that, when placed 
on the tongue, dissolves quickly, usually in 
a matter of seconds.5 After being degraded 
in saliva, FDTs generate a solution or       
suspension that the patient may easily 
take. Part or all of the drug might be       
absorbed within the oral cavity which         
provides a rapid onset of action and        
relieves the headaches quickly, or it may 
go to the stomach in a solution form that is 
ready for absorption. Although the solution 
form minimizes epigastric pain caused by 
ketorolac. Compared to the conventional 
table, the bioavailability of the medications 
are greatly improved in this situation.6 

A fast-dissolving with adequate structural 
integrity to be more stable, an exquisite 
look, better disintegration, the suitable 
hardness, and the optimal drug release      

profile may be created using direct           
compression method, which is also             
simplest, cheapest, and most appropriate 
approach.7,8  
The aim of this study is to prepare a fast-
dissolving tablet containing combined 
drugs (ketorolac and rizatriptan) to treat 
acute migraine attacks by combining two  
of the super-fast disintegrating agents 
(kyron T-134 and crospovidone) to provide 
rapid dissolution of the drugs in the 
mouth.9 According to the NICE guideline, 
and as documented in many articles and 
trials, the use of triptans in combination 
with NSAIDs is recommended,10,11 as the 
combination of these two drugs, through 
different mechanisms of action, rapidly  
relieves severe migraine attacks. Triptans 
(rizatriptan) increase serotonin levels,12 

through the selective activation of the              
5-hydroxytryptamine1 receptor subtype,13 

whereas NSAID's (ketorolac) block            
COX-enzymes. As a result of blocking             
the COX enzyme, the pain is more                   
effectively reduced as the COX enzyme      
is physiologically responsible for the          
production of pain mediators.14 Ketorolac is 
considered a morphin-like action analgesic 
for the management of moderate to severe 
pain.15  

Methods 
Pre-formulation studies  
To exclude un wanted interaction,             
Ketorolac and rizatriptan drug powders and 
the main other ingredients were subjected 
for FT-IR analysis (Jasco FT/IR-4600), 
both separately and in combinations as         
a physical mixture. 
Melting point  
Using electrical melting point equipment, 
the capillary tube method was used to         
determine the melting points of rizatriptan 
and ketorolac (Stuart, Copley Scientific, 
UK). 
Determination of λmax (maximum            
absorbance) of drugs  
A solution of 10 μg/ml of both ketorolac 
and rizatriptan was scanned separately 
using a UV-spectrophotometer at                        
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a wavelength ranging from 200-400 nm  
using water as a blank. The lambda max of 
ketorolac and rizatriptan were determined 
(USP, 2010). 
Determination of calibration curve of 
drugs  
A stock solution of 100 μg/ml of ketorolac 
and rizatriptan separately are prepared by 
dissolving 10 mg of ketorlac and 10 mg     
of rizatriptan in 100 ml of water. Series   
concentration were prepared from the stock 
solutions using 10 ml volumetric flask and 
then volume made up with distilled water  
to the level. The solutions were analysed 
by UV-spectrophotometer at the lambda 
max.16 
Preparation of fast dissolving tablet  
Ketorolac (10 mg) and rizatriptan (5 mg) 
oral disintegrating tablets in four distinct      

formulations were created utilizing the        
direct compression method (Table 1), two 
different diluents, three different super           
disintegrants, and a combination of two  
super disintegrants. Citric acid and sodium 
saccharine were added to cover up the  
flavor, while magnesium stearate served 
as a lubricant and aerosil served as             
a gladient. Except for magnesium stearate, 
which was added afterwards and combined 
for an additional 2–5 minutes, all materials 
were fully blended for 10 minutes after 
passing through a sieve (mesh #30). Using 
a multi-rotary tablet compression machine, 
the powder mixture was crushed into       
tablets using 6.5 mm round-shaped             
flat punches to produce 100 mg-sized               
tablets.7,8 

Excipients F1 (mg) F2 (mg) F3 (mg) F4 (mg) 

Ketorolac 10 10 10 10 

Rizatriptan 5 5 5 5 

Mannitol DC (400) 57.8 65.8 - 45.8 

MCC 102 20 10 76.8 30 

Crospovidone 3 - - 2.5 

Kyron-T134 - 5 - 2.5 

Sodium starch glycolate - - 4 - 

Flavouring agent 
(strawberry) 

1 1 1 1 

Sodium Saccharin 1.2 1.2 1.2 1.2 

Citric Acid 0.5 0.5 0.5 0.5 

Magnesium stearate 1 1 1 1 

Aerosol 0.5 0.5 0.5 0.5 

Total % (w/w) 100 100 100 100 

Table 1 Formulations ketorolac (10mg) combined with rizatriptan (5mg) orally                     
disintegrating tablets  
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Evaluation of fast dissolving tablets 
Visual inspection (Organoleptic evalua-
tion) 
An "elegant" dosage form that will increase 
consumer acceptability. A visual inspection 
test was employed to regulate the general 
look of a tablet, which includes: tablet size, 
tablet shape, tablet color, presence or           
absence of an odor, presence or absence 
of a taste, and surface texture. 
Hardness (Crushing strength) 
The amount of pressure needed to             
compress the tablet and break it can be 
used to measure hardness.17 The tablet 
breaking force tester-USP (Electrolab) was 
used to test 10 tablets at random from each 
formulation. The hardness was measured 
in Newtons (N), and the mean and            
standard deviation values were computed. 
Friability (Resistance to abrasion)  
The ability of the tablets to survive                
abrasion during packing, handling, and 
transportation may be assessed using          
a friability test as represented in equation 
1. 20 tablets (6.5 g) were put into the              
friabilator chamber, which revolved for 4 
minutes at 25 rpm.18  
Thickness and diameter 
Tablet thickness is a shape parameter,             
it is affected by mass and volume variation 

of each sample. Tablet thickness and           
diameter were measured by using Vernier 
Calliper (Instotech).19 
Weight variation  
The average weight of ten tablets was        
determined after a random selection          
of them. Calculations were made to              
determine how each tablet's weight varied 
from the average weight (European           
Pharmacopeia, 2017). 
Wetting time and water absorption ratio 
Wetting time is an important factor                  
that provides insight into the tablet's           
disintegration characteristics; a shorter 
wetting time suggests a speedier                
breakdown. Ten milliliters of water heated 
to 37 °C + 0.5 were put to a petri dish with 
five circular tissue sheets each measuring 
10 cm in diameter. The amount of time        
it took for the tablet's upper surface to       
become wet was measured by gently        
placing it on the tissue paper surface. The 
same method used for measuring wetting 
time was used to calculate the water          
absorption ratio. The tablet's original 
weight (Wb) was recorded before it was 
placed in the petri dish. After being wet,  
the tablet was removed and reweighed 
(Wa). The water absorption ratio (R) was           
determined according to equation 2.20  

Friability %  = 
W (initial) – W (final)  

W (initial)  
 …………... Eq.(1) ×100 

R = 
W a – W b 

W b 
 …………... Eq.(2) ×100 

Where R = water absorption ratio; Wa = weight of the tablet after absorption; Wb = weight of the       
tablet before absorption.  
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Disintegration test 
The disintegration time of FDTs containing 
ketorolac and rizatriptan was measured 
using the disintegration tester-3 USP 
(electrolab) and 900 ml of distilled water at 
37 °C + 0.5.21 
In-vitro dissolution studies  
The dissolution studies for optimum           
formulations of FDTs were carried out        
using USP type II dissolution test             
apparatus (USP) and distilled water (D.W) 
as the dissolution medium (USP). The 
FDTs were placed in a dissolution vessel 
containing 600 ml for ketorolac, 900 ml        
for rizatriptan by D.W, for each drug          
separately. The temperature was kept at 37 
°C 0.5 and the mixture was stirred at 50 
rpm for 15 minutes (USP). Samples (5 ml) 
were collected periodically at different time 
intervals (2, 4, 6, 8, 10, 12.5 and 15 min) 
and replaced with fresh dissolution            
medium. The absorbance was determined 
spectrophotometrically at 322 nm and            
225 nm for ketorolac and rizatriptan,               
respectively and separately (USP, 2010). 
Drug content 
Ten tablets were chosen at random, 
weighed, and powdered to equal 10 mg         
of ketorolac and 5 mg of rizatriptan           
separately, which were then diluted in       
water and filtered using Whatman filter         
paper. Using water as a blank, a UV           
Spectrophotometer was used to determine 
the amount of ketorolac in the solution           
at 322 nm and rizatriptan at 225 nm          
separately.22 

Effect of temperature and humidity on 
the stability of the prepared FDTs during 
storage  
The manufactured FDTs of formulation F4 
were submitted to stability studies to         
determine the impact of temperature and 
humidity on the stability of the main          
parameters, including disintegration and 
drug release profile. The tablets were kept 
in a stability chamber (NEWTRONIC) for 
three months at two different temperatures 
and relative humidity levels, 25 °C with        
the relative humidity of 60% ± 5 and 40 °C 
with the relative humidity of 75% ± 5 for     

Determination the melting point of 
drugs  
Ketorolac and rizatriptan powder have         
recorded melting values of 164 C and 178 
C, respectively. This is quite close to          
the reported ranges for rizatriptan and         
ketorolac, respectively. 162-165 C° and 
178-180 C°. 
Determination of λmax (maximum           
absorbance) of drugs  
Ketorolac and rizatriptan had maximal        
absorbance at 322 nm and 225 nm,           
respectively. as seen in Figure 1.  
Determination of calibration curve of 
drugs  
After determining the calibration curve           
for both drugs, the linear relationship of 
absorbance versus concentration was         
determined and plotted, and a regression 
equation was obtained. as seen in           
Figure 2.  

Results 
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three months. 
Comparability study 
In this study, manufactured FDTs (F4)  
containing (kyron T-134 combined with  
crospovidone) as a super-fast disintegrant 
were compared to commercialized               
m e l a t o n i n  F D T s  c o n t a i n i n g 
(croscarmellose) as a super disintegrant 
that was received as a gift from              
(Pharma Natural Company) in terms of  
disintegration time, as this characteristic is 
a critical element of FDTs. 
Statistical analysis 
The Microsoft Excel 2013 t-test and 
ANOVA were used for statistical analysis. 
The difference was considered to be         
statistically significant when P <0.05 and 
non-significant when P >0.05. A mean and 
standard deviation were used to express 
the values in the data.  
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Figure 1 The UV spectrum of ketorolac (a) and rizatriptan (b) in water  

Figure 2 Calibration curve of ketorolac (upper line) and rizatriptan (lower line) in water  

a b 
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Fourier transforms infrared (FTIR)               
studies  
The FT-IR spectra for the drugs and        
ingredients showed no loss of the main 
functional groups, which are responsible  
for the pharmacological action and water 
solubility between ketorolac and rizatriptan, 

and each drug with Kyron T-134 and        
crospovidone. Figure 3 shows a section of 
this research.  
The results showed that all the                  
formulations had acceptable weight       
uniformity and friability (less than 1%), as 
seen in Table 2.  

Table 2 Weight variation and friability test of FDTs  
 Formulation type  Weight variation (mg)*  Friability % 

 F1  99.33 ± 1.04 0.31 

 F2  100.52 ± 1.37 0.26 

 F3  101.32 ± 1.28  0.38 

 F4  100.33 ± 1.67  0.25 

*Data are expressed as means ± S.D, n = 10  

Figure 3 FTIR spectra of ketorolac alone (a), rizatriptan alone (b), ket-riz (c) Weight           
variation and friability test  

a 
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Thickness and hardness  
The thickness of all formulations (F1-F4) 
ranged from 2.27 mm to 2.38 mm, and the 
hardness and the hardness of FDTs were 
in the range of 23 N to 37 N, and the            

highest hardness value was observed for 
the formulation (F3). As shown in Figure 4. 
Figure 5 shows the disintegration test of 
the prepared FDTs. 

Figure 4 The thickness and hardness test of the prepared FDTs (mean±SD, n=10).            
The(*) indicates anon-significant difference in thickness for all formulation (P >0.05), 
while the (*) indicates a significant different in hardness of (F4),amongformulations of 
different super disintegrant and diluent types (P <0.05).  

Figure 5 The disintegration test of the prepared FDTs (mean±SD, n=6 &3).                      
The(*) indicates a significant different in disintegration time, wetting time and water           
absorption ratio of (F4), among formulations of different super disintegrant and diluent 
types (P <0.05).  
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In-vitro dissolution test 
The percentages of drug release for both 
drugs were within the acceptable range.         
is shown in Figures 6 and 7.  

Drug content  
As shown in Figure 8, the content of            
both drugs was within the pharmacopeial          
acceptable range (90%–110%).  

Figure 6 Percentage release of ketorolac from FDTs prepared with combining two different 
super disintegrants (Kyron T-134 + crospovidone)  

Figure 7 Percentage release of rizatriptan from FDTs prepared with combining two          
different super disintegrants (Kyron T-134 + Crospovidone)  

Figure 8 Drug content test for the prepared FDTs contain Ketorolac combined with                
rizatriptan  
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Stability studies 
The percentages of drug released and          
disintegrated time for during stability           

experiments after three months at various 
temperatures and humidity levels are 
shown in Figures 9 and 10, respectively.  

Figure 9 (a) represent the percentage of ketorolac FDTs released, and (b) represent the 
percentage of rizatriptan release during stability studies after three months at 25 °C, 60% ± 
5 RH, and 40 °C, 75% ± 5 RH. The asterisks (*) indicate there is no significant difference  
in percent of release due to the effect of temperatures and humidity after three months.          
(P > 0.05).  

Figure 10 Disintegration time of the prepared FDTs during stability studies after three 
months, at 25 C°, 60% ± 5 RH and 40 C°, 75% ± 5 RH. The(*) indicate there is no               
significant difference in disintegration time by the effect of temperatures and humidity 
after three months. (P >0.05).  

a b 
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All of the formulations have an acceptable 
hardness. The hardness of FDTs was in 
the range of 23 N to 37 N,24 which              
indicates that the tablets had sufficient 
structural integrity to withstand handling 
without breakage. And the formulation 
showed the maximum hardness rating 
(F3). And the lowest hardness value         
was observed for the formulation (F4).      
Statistically, there was a significant           
difference at (P <0.05). In addition to that, 
this relatively low hardness range aids in 
rapid disintegration of the tablet upon 
placement in the mouth, as shown in      
Figure 4. 
The friability of the prepared FDTs from 
different formulations was determined and 
the results showed that all the formulations 
had an acceptable value of friability (less 
than 1%), indicating the good mechanical 
resistance of the tablets for pressure,       
handling, transportation, manufacturing 
process, and storage. Generally, this test  
is run once, and a maximum loss of the 
mass is considered acceptable for most 
products if it is not more than 1% of the 
initial weight.25  

The thickness of all formulations (F1-F4) 
were measured and it was ranged from 
(2.32 mm to 2.39 mm). The results were                  

As shown in Figure 11, the difference in 
disintegration time between prepared FDTs 
and marketed FDTs was 10 sec and 64.8 
sec, respectively.  

Figure 11 Disintegration time of the prepared FDTs versus marketed FDTs. T

  

The FT-IR spectra for the drugs and         
ingredients showed no loss of the main 
functional groups, which are responsible  
for the pharmacological action and water 
solubility between ketorolac and rizatriptan, 
and each drug with Kyron T-134 and       
crospovidone, as the main functional 
groups responsible for pharmacological 
effect, water solubility, and lipid penetration 
remained, based on their chemical           
structures, as shown in Figure 3. 
The results showed that the general           
appearance of a tablet, which includes     
tablet size, tablet shape, tablet color,           
presence or absence of an odor, presence 
or absence of a taste, and surface texture 
to get an "elegant" dosage form to improve 
customer acceptance, was especially      
demonstrated in (F4). The reason might be 
the taste masking ability of Kyron T-134, 
which is utilized as a taste masking agent 
in addition to a super disintegrant agent, 
was connected with good masking flavor.23 
 

Discussion 
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acceptable for all of the formulations as 
there was no significant variation in tablet 
thickness among them (P >0.05), This      
indicates constant die fill and compression 
force except.26 As shown in Figure 4.  
The results of weight variation were          
acceptable and indicated free flowability of 
the powder blend as we used the aerosil to 
improve the flowability of the formulations 
during the die filling process.27  

All of the formulations disintegrated            
rapidly within an acceptable limit of (10 sec 
to 58 sec), fully satisfying the official             
requirements of disintegration within less 
than 3 minutes. The formulation (F4) had 
the shortest disintegration time compared 
to others, while formulation (F3) had the 
longest disintegration time. There was             
a statistically significant difference between 
them (P <0.05). This might be attributed       
to the combination of two types of           
efficient super disintegrants in the proper                 
concentration, which aids the tablet to      
disintegrate properly within a short period 
of time.28 As shown in Figure 5.  
There was a statistically significant           
difference in the disintegration time           
between the formulations of different types 
of diluents (P <0.05), as shown in Figure 5. 
The formulations with the diluent               
MCC alone (F3) showed the longest          
disintegration time (58 sec), while the        
formulations containing both Mannitol and 
MCC, especially with a high amount                
of MCC (F4), showed the shortest              
disintegration time (10 sec). Because MCC 
may be attributed to its self-disintegration 
properties, MCC is frequently used as           
a disintegrant in wet granulation and dry 
compression processes. By accelerating 
tablet disintegration, it improves medication 
solubility. It also offers the maximum 
amount of disintegration force at low usage 
levels and uses two disintegration           
mechanisms—wicking and swelling—for 
faster disintegration.29 Similar results were 
obtained by Pawar et al. (2013), who did       
a study on the effect of combining types         
of diluents on disintegration rate, and he 
demonstrated that MCC has a faster rate     
of disintegration than other diluents when 
mixed with mannitol that is water soluble.  

This may be explained by the high water 
solubility of mannitol, which might create 
holes in the matrix of the tablet; capillary 
action might then be in charge of the       
surrounding fluid's penetration into the      
matrix of the tablet and subsequent fast 
disintegration.30 
As shown in Figure 5, there was                  
a statistically significant difference in           
the disintegration time between the          
formulations of different types of super         
disintegrants (P <0.05). The formulation     
F4 (2.5% Kyron T-134 and 2.5%                         
crospovidone) demonstrated the quickest 
disintegration time (10 sec), which was 
faster than Kyron T-134 and crospovidone 
when used alone (20 sec and 25 sec,       
respectively). Formulation (F3) provided 
the longest disintegration time (58 sec) 
when compared to the other formulations, 
in which sodium starch glycolate was used 
as a super disintegrant, as its swelling is 
accompanied by gelling, which may occult 
the tablet's pores and stop further                
water from penetrating the matrix.31  

It is important to realize that the variations 
in the disintegration time between the                     
formulations were related to the                   
mechanism of action of their super               
disintegrants. Formulations containing        
crospovidone (Fl and F4) revealed the 
shortest disintegration time. This may be 
attributed to the porosity of particles, which 
provided a higher surface area and         
enabled them to absorb liquid into the core 
of the tablet quickly by capillary and         
swelling mechanisms to generate rapid  
volume expansion and fast tablet              
disintegration. In addition to that,                 
crospovidone does not form a gel even at 
higher concentrations,32 when combined 
with Kyron T-134, it disintegrates quickly 
because of its porous nature, which       
supports its wicking and swelling activity.

33
 

As shown in Figure 5, wetting time is one  
of the most important characteristics for 
predicting how much fluid is required to 
break the tablet when put on the tongue. 
All of the formulations were wetted within       
a reasonable limit of time (less than one 
minute).9,34 

There was a statistically significant             
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difference in wetting time between the        
formulations with different types of diluents. 
The shortest wetting time was observed for 
the formulations with the combination of 
mannitol with MCC (F4), which might be 
due to the porosity of MCC.35 It has been 
reported that the wetting time is closely  
related to the inner structure and porosity 
of the tablets.36 The same formulations       
revealed the least disintegration time, 
showing a great correlation between       
wetting time and disintegration time. As 
shown in Figure 5.  
The results showed a statistically               
significant difference in the wetting time 
between the formulations of different types 
of super disintegrants (P <0.05), as shown 
in Figure 5. In the case of F4 (2.5%         
Kyron T-134 and 2.5% crospovidone),         
it demonstrated the shortest wetting time  
(8 sec), which was superior to both Kyron  
T-134 alone and crospovidone alone          
(18 sec) and (24 sec) respectively, which 
might be related to the fast absorption of 
water by Kyron T-134, which involves      
both wicking and swelling mechanisms.33 

Formulation F3, in which sodium starch  
glycolate was used as a super disintegrant, 
demonstrated the longest wetting time       
(48 sec) when compared to the                  
other formulations, since its swelling is              
accompanied by gelling that could occlude 
the tablet and prevent further penetration of 
water into the tablet matrix.31 

The water absorption ratio of the tablets 
from all of the prepared formulations was 
measured after 10 seconds (to ensure that 
the tablets remain intact to be weighed       
after absorption of water). The result 
showed that (F4) had the highest water  
absorption ratio, which was 33.95 sec in 
comparison to other formulations, and            
the result was statistically significant              
as (P <0.05). The results are shown in          
Figure 5.  
The result was statistically significant (P 
<0.05) and demonstrated that the          
highest water absorption ratio was              
demonstrated in (F4), which was prepared 
using a combination of mannitol with a high 
amount of MCC as a diluent (due to         
the complementary effect of the swelling        

nature and water-solubility of the                           
diluents respectively, compared with other            
formulations.37,38 As shown in Figure 5.  
The results demonstrated that the type     
of super disintegrant had a statistically      
significant impact on the water absorption 
ratio (P <0.05), particularly when two types 
of super disintegrants were combined 
(Kyron T-134 and Crospovidone) in F4. 
This combination produced a high-water 
absorption ratio due to the multi-
mechanism of these two combined super 
disintegrants, as Kyron T-134 acts by both 
a swelling and wicking mechanism, and 
crospovidone also acts by a capillary         
and swelling mechanism.33 As shown in             
Figure 5.  
The drug content uniformity of the end 
product for both drugs (Ketorolac and       
Rizatriptan) was within the acceptable 
pharmacopeial limit and not less than    
90%, indicating that the FDTs were          
manufactured correctly using the direct 
compression method (European             
Pharmacopeial, 2017). As shown in        
Figure 8. 
The percentage of drug release of          
formulation (F4) was determined, and the 
results showed a good release percentage 
of both drugs, and the result was within         
the acceptable limits of (European             
Pharmacopeia, 2017). It is important to 
note that the dissolution test was             
performed by using deionized water as        
a dissolution medium (according to USP) 
and both of the drugs are water soluble. 
Figures 6 and 7 illustrate the release        
profiles of drugs from FDTs prepared using 
different diluents and super disintegrants. 
The results demonstrated an appropriate 
level of drug release. The free aqueous 
solubility of mannitol in water may be the 
reason. Considering the combined effects 
of two powerful super disintegrants (Kyron 
T-134 and crospovidone), which work 
through four different mechanisms as       
described in the study's disintegration 
part.3,39,40 

The stability study showed no statistically 
significant changes in the hardness,          
friability, disintegration, or drug release of 
the examined tablets through the stability                 
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study at either storage conditions for three 
months. The optimized formulation (F4) 
was stored at 40 °C in a stability chamber 
with 75% ±5 relative humidity (RH) and       
at 25 °C with 60%±5 relative humidity (RH)
(P >0.05), as shown in Figure 9 and 10.  
In this study, the prepared FDTs (F4) were 
compared with the marketed melatonin 
FDTs (Pharma Natural Company)            
regarding disintegration time. Because        
disintegration rate is a critical characteristic 
in FDTs, (F4) had a disintegration time of 
(10 sec), while marketed melatonin FDTs 
had a disintegration time of (64.8 sec).   
This significant difference in disintegration 
time (P <0.05) could be attributed to         
differences in the type and combination      
of diluents and super disintegrants used.   
In the (F4), Kyron T-134 combined with       
crospovidone was used as a super-fast  
disintegrant and MCC combined with        
mannitol was used as a diluent. 
Furthermore, MCC has a disintegrating  
effect in addition to being a diluent,29 

whereas marketed melatonin FDTs only 
contain croscarmellose sodium as a super 
disintegrant and mannitol as a diluent.33 

The disintegration time for both of the FDTs 
is shown in Figure 11.  

Conclusion 

Ketorolac tromethamine and rizatriptan 
benzoate could be mixed together as        
fast dissolving oral tablets using Kyron         
T-134 and crospovidone as super-fast       
disintegrants using the direct compression 
method. Among the numerous diluents 
used, the combination of mannitol                  
(45.8%) and microcrystalline cellulose 
(30%) as  diluents and the combination of              
crospovidone (2.5%) and Kyron T-314 
(2.5%) as super-fast disintegrants were the 
most successful formulas used in (F4) in 
this study. The disintegration impact of           
microcrystalline cellulose, in addition to          
its diluent function, was a key factor in       
exerting its action in this research. Because 
there is a strong connection between            
disintegration rate and the rate of drug         
release of drugs in orally dissolving tablets, 
the (F4) provided acceptable in-vitro drug 
release.  
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