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sTarget tablet weight 200 mg, hardness >90N \ ' \\ //ﬂk X N e | | oo
Placebo tablet formulation: A ///\3, / < | .
Ingredients % mg/tablet | Batch size(kg) // | ; ! j | |
Lactose 92 184 184.0 DS (rpm) SR [g/min) AP (psi] BGB[inches] Efficency “h;.liiformily 1'_:;.:55 HTLTumg :’Slfpm] 3angrrninl ziplpsﬂ o (inches) Bﬁgicenw I].Blﬁ“mm“y " loss  etaE Rules for surface smoothness ((TJ'OSS)
Microcrystalline cellulose 7 14 14.0 Sur.: ce Smootﬂness (GlOSS) generated by the neurofuzzy logic model
Mg Stearate 1 2 20 12 70 435 103.272 5.228 276 62.419 12 70 43.5 8 103,272 5.228 2.16 62.449 Drum Atomlzatlon GIOSS Confldence Gloss (Z)
Total 100 200 200 ) \ Speed Pressure Level
ALY / 1| Low Low |LOW | 0.97 -
U = Coating solutions: WG | AVE\ | MRS > | Low Medium | HIGH 051 2103
Ingredients solid%|mg/tablet | Batch size(g) \ \ __ 1 ’/4 WW//\ \‘\ / \\_\\ 3| Low High LOW 0.85 2029
Opadry clear (HPMC/PEG400) | 11.6 5.8 243.6 /’/’ ) : XL %;7 \& /X\ \ XV /// S 4 |Medium-1 Low LOW 0.62 | oss
) y
Red FD&C 40 0.24 0.12 5.04 \ ’“&V / A \ \ %?Q\\ \\\/%%%/ / x 5 |[Medium-1| Medium | HIGH 1.00 .
\ Water N/A N/A 1848 R , T\ / N\ \ i/ 7 \\ /// / 6 [Medium-1 High LOW 0.57
D R N\ = / _ 1.792
Total 11.84 | 5.92 2096.64 L Le—— \ N / AN 7 |Medium-2 Low HIGH 0.83 2
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N— = Pan coater: Thomas Compulab 24 pan coater equipped with 24-inch pan Ty ey ey s~ T T TR T 8 [Medium-2| Medium | HIGH 0.95 M o
» Coating process parameters: drum speed (DS), spray rate (SR), atomization Color Gain (Delta E) 9 |Medium-2 High HIGH 0.75 T R B
pressure (AP), and gun to bed distance (GB). i h . 10| High Low LOW 0.52 4 12
DESIGN OF EXPERMIENTS h \ KN L High | Medium | HGH] 054
\\\ / 5 \\\ L J\ AV A 12| High High HIGH |  1.00
= — Batch Drum Speed | Spray Rate | Atomization Pressure | Gun to Bed \\ // AN Ve \i\ / \" \ )
F No. (rpm) (g/min) (psi) (inches) \\ A / \ \ Y \ /ﬁ :
| / ; < : i \ )i // \
NB12483-053R1 7 35 29 6.0 i /B\ \ / \/ N /X(f YNNI 07+ Color Gain (Delta E)
/ \
NB12483-053B1 7 45 33.35 6.6 \ / \\# A N/ e ”x\ / . S
\ / / \ \ // e / \\ >T / / Jf% \ < RiSquared: 825975 a Dehia E Subivindel:d Qutput versus SR (i)
—— NB].2483'053C1 7 60 3915 7.4 \\ . \ \\ </ Woin[;few— D= (rpm) ;
CG NB12483-053D1 7 70 43.5 8.0 \ /- A\ | .
N812483_053E1 9 35 3335 80 :)s (rpm) 3ZFl[gurmin] ziP[psi] BGB (inches) u.ézliiformity[SD] 1._:;055 3?._1;)2:ItaE _:)S[rpm] iiﬂ[g!min] ziP[psi] B;EB (inches) ﬁﬁ_.l_gf‘(:icency u.szlgiformily L_?Ioss 3?%2:ItaE [] §
! NB12483-053F1 9 45 29 .4 CVE quickly discovered major pattern and cause-effect relationship between /
NB12483-053G1 9 60 43.5 6.6 processing variables and coating attributes. The results also demonstrated that | t
NB12483-053H1 9 70 39.15 6.0 parallel coordinates (CVE) is a good tool for analysing multi-variate data based on B /
NB12483-053J1 11 35 39.15 6.6 visual clues. N [ p— : S
NB12483-053K 1 11 45 43.5 6.0 | o
U NBlZ483'O53L1 11 60 29 80 N E U RO F U ZZY L OG I C IVI O D E L S A N D R U L ES NewData. frp Ty enDeta e Delta E SubModel:3 Output versus GB (inches)
NB12483-053M1 11 70 33.35 7.4 : . . ; :
Coating Attributes |Uniformity (SD)| Gloss Delta E i
NB12483-053N1 12 35 43.5 7.4 | | Assessment of trained ﬂ )
C NB 12483.05301 1 AE 30 15 30 Fitness Function SRM SRM LoocV | FormRules models
Model Parameters C1=0.76 C1=0.70 N/A
NB12483-053P1 12 60 33.35 6.0 o : >
: Structural Risk Minimization (SRM) 0 :
CU NB12483-053Q1 12 70 29 6.6 I:La;npite;dR;er:?ed 96259957438 iigziz 852;16692795 Leave one out cross validation (LOOCV) : :
COATING PROCESS | | | | o = = &k - - |
The placebo core tablets were coated using the Thomas Compulab 24 coater Coating Uniformity (Weight Variation, SD) | |
CU equipped with 24-inch pan (1 gun). The drum speed, spray rate, atomization SR C — g SN VA SR tF)iulis for co?tmg clolo_r galnd([l)elta E) generated
pressure, and gun to bed distance were altered according to the experimental EEEEEE y the neurotuzzy logic mode
' ' design. The tablet cores were heated under jog mode prior to the coating and the Spray | Atomization | Gun to |Delta E|Confidence| The model showed that spray
. mean weight of 200 cores was noted prior to the commencement of spraying. rate Pressure bed Level rate was the major process
The spray gun was posit_ioned 1/_3 way down_ the tablet bed and the line was 1| Low LOW 1.00 variables on color gain.
I purged prior to the coating. During the coating run, 25 tablets were sampled 2 |Medium HIGH 1.00 Atomization pressure and
5 every 5 minutes for the first 20 minutes and every 10 minutes thereafter. The e 3| High HIGH 1.00 gun to bed distance also
detairlls of the baktch were recorded when target weight gain was achieved. _ e | | cagunt 1 Low HIGH 1.00 affected color gain but to a
Batch size: 8.2 kg. 4' E “ "5 S - | i i
| | | | 5 Medium LOW 0.99 esser extent. No Interaction
GJ Inlet te_mperature - ~60°C Rules for coating uniformity (tab.let weight SD, mg) 5 High HIGH 052 was observed between all
Inlet air volume: ~240 CFM generated by the neurofuzzy logic model = L oW o1 three process variables on
: : niformi ow ' . .
O Target weight gain: 3% (5.92 mg/tablet) Spray | Gun to | Atomization |Uniformity | Confidence o e 3 Medium | HIGH 100 coating color gain.
rate bed Pressure (SD) Level :
O EVALUATION OF COATING PROCESSS 1| Low 9 High | Low | 0%
2 | High LOW 0.86 4.152_| 0
= Coating uniformity: weight variation, 3 Low Low LOW 0.64 .
SD 4 Low Medium LOW 1.00 2.342 CONCL USIONS
» Surface smoothness (Gloss): Novo- 5 Low High LOW 054
L Curve Glossmeter (Elecometer 5 Medium Low LOW 100 4315-43?
Instruments Ltd.) 7 Medium Medium LOW 1.00 w0 :
= Color gain (Delta E): Colorimeter - vedium | igh o o *CVE was a useful tool to discover patterns and
. AP (psi) (x)34 8 - . . .
_C (UltraScan Hunter Lab ) 5 High Cow Tow 00 1 e relationships between variables based on visual clues.
76 ’
10 High Medium HIGH 1.00 i 38 (inches) (¥)
Q DATA ANALYSIS 1 High |  High HIGH | 0.5 sFormRules models successfully predicted target
The cause-effect relationship between process variables and coat attributes _ o : : : :
were analyzed using parallel co-ordinates software: Curvaceous Visual Explore The model showed that gun to bed distance and atomization pressure were the coating attributes and it also generated simple and
(CVE) (V2.3, Curvaceous Software Limited, UK) and neurofuzzy logic software: major process variables that arfected film coat uniformity and showed interaction. understandable rules.
FormRules (V3.2, Intelligensys Ltd., UK) Spray rate also affects coat uniformity but to a lesser extent.
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