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Source DF Adj SS Adj MS F-Value P-Value
Model 6 1.8249 0.30415 50.38 0.00
Linear 6 1.8249 0.30415 50.38 0.00
Availability Y 0.6851 0.34255 56.74 0.00
Performance Y 1.1398 0.56991 94.40 0.00
Quality Y 0.000 0.00000 0.00 1.00
Error 20 0.1207 0.00603
Total 26 1.9456
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0777014 93.79% 91.93% 88.69%
Seydiams ol 30 P90 4 30 uily g 3ILT (1Y) Jgur
Source DF Adj SS Adj MS F-Value P-Value
Model 18 1.82 0.108 9776646.19 0.0
Linear 6 1.82 0.304 27509711.6 0.0
Availability 2 0.68 0.342 30982708.8 0.0
Performance 2 1.13 0.569 515462323 0.0
Quality 2 0.00 0.000 193.8 1.0
2-Way Interactions 12 0.12 0.010 910113.47 0.0
Availability *Performance 4 0.12 0.030 2730312.55 0.0
Availability *Quality 4 0.00 0.000 10.09 0.003
Performance *Quality 4 0.00 0.000 17.77 0.0
Error 8 0.00 0.000
Total 26 1.94
Model Summary
S R-sq R-sq(adj) R-sq(pred)
0.0001051 100. % 100. % 100. %
Response Optimization: OEE Package .(\¥) Jguo>
Parameters
Response Goal Lower Target Upper Weight Importance
OEE Package Maximum 0.1132 0.899 1 1
OEE Filling Maximum 0.4749 0.976 -
Solution Table .(\0) Jgu=
Solutionl
OEE Package OEE Filling Composite Desirability
Availability Performance Quality Fit Fit 1
1 1 1 0.936 0.982

b bl s (Sag Sk slagyb 45 bl 5l oS
olaai b (535 50 o5 50 slog )b 4 Cosd bl (sl 2l it (6520
el SOl Sy Jelse

ALEL dade (50 50 WLl oe (aizmed (St WSL slag b
el LBl a1 093 a3 sl 3550 Slilas adlats 5l a8
" eSS s 897 bl syl Ysene 535 50 S e slag b
San (5 e Sy (gglons b S2sS 8 4Kl ) atin
OSeyed ol gzl b aiils [l o0 adlate o bl ul con
it 01,8 Slles slacusgame 5l 51,8 1,5 asb

Oalple i e B s S SL sl b
090 Slles adlais 0 (b bli plas 45 0l rolae wilgs o0
QS (g0 (e (yeizred (S S L slag b s )8 et L
g oo a5 VU ol 3 Hlojes I8 Jalse don oS

gy b L6562k Jow ol Cewddy =l bl y
9 0,8 (5 pdy yuiws 0 ;oS B an je AT Cul ools &, Sl
oBomn Cosdly o a5 mulboe Lo Ll all poySle coiS
9 3l Cesdly el Joo Sl
A3 059n 4 loign &l peaSle jlade conl S8 4 Y
9 Lol Csl o0 v )0 de M};L«a )‘..\.a.o 059 L)"‘ ) Sl }»M
».\.’Loq )Lu.’>| ‘) M ﬁaL&o ‘)‘“‘5“@ M;Le )l».\.a.a 6‘0')"5].; »
Lo (ol ds el 00gad Byl o 1) IS ] (ySige- uSL sl )1
—oSL sla 7ok 5l eslatul ( Jlgie pé Slislejl alil alSin a5
oelases alel LSS J‘iu}] W)ls aad a5 Sloj ladd
p2ld 1y pss 5 sl 4 culpds sallS ass Ul lag,b



% ree 85535 3 030ikulls (OEE) & a2 oIS gt 31 (5 it 201508 3 3l

J,w I )JLQVJ‘ dﬁ-‘*" J.Jy L .\...J)_e 6)‘1“% S Gow ‘Eesidual Plots for OEEPackage
el o 2315 5y 55 Sl e (sl 4 s (s o s
(6 s3> Jimo 53356 s by Sy oSy 5 Y- F DR S T
OEE wiuuly ;55516 5 ke 3.5 Shos - . - '
EEOEE P R K NY- RS RARC SN SRR R T e
) iy e 5 oS 5 0 Shat o iyt s -
i S (o505l e 5 () 15508 5 () o
OF) Jso b b a5 05 sloolfinsl b Las e *a
oSt abi VY 5 635, abii O gl b Gl sl e S S e
5l e olim! 53 pg3 a0 Juw (2w luiel I3 g0d . (A) S
S5 55 oSl 5| it ol 3 Wl s o il b s

4 bgiye oosls (g Bolar b i cole, b g 635 0 aladi O

dod Ailgil aF Cewl doe Ol Sley (Sige-uSL )
osds Jolow g >l Minitab17 l5ile 5 Lasgs (goisaion olSiu! e 2 s oSl b

Al o oS Tzl ogm (Gl L) YU zskaw o lojen 1) Julse

055t S 25k & by 50313 (19) Jgur

Availability Performance Quality OEE Filling OEE Package
0 -1 -1 61.71% 23.40%
-1 -1 0 47.49% 11.33%
-1 0 1 56.64% 31.78%
0 1 1 91.65% 78.16%
1 0 1 78.66% 75.66%
0 0 0 73.73% 65.64%
1 0 -1 78.43% 75.51%
0 0 0 73.73% 65.64%
1 1 0 97.68% 89.92%
-1 0 -1 56.47% 31.71%
-1 1 0 70.33% 37.77%
0 -1 1 61.90% 23.45%
0 1 -1 91.38% 78.00%
0 0 0 73.73% 65.64%
0 0 0 73.73% 65.64%
0 0 0 73.73% 65.64%
1 -1 0 65.96% 26.98%

S o | jo ol Wil it il 5lg FI6T.0V) Jous

Source DF Adj SS Adj MS F-Value P-Value

Model 9 0.9633 0.10703 75.65 0.00
Linear 3 0.7956 0.26521 187.4 0.00
Availability 1 0.3021 0.30216 213.5 0.00
Performance 1 0.4934 0.49346 348.7 0.00
Quality 1 0.0000 0.00000 0.00 0.97
Square 3 0.1343 0.04478 31.65 0.00
Availability* Availability 1 0.0474 0.04745 33.54 0.00
Performance*Performance 1 0.0770 0.07708 54.48 0.00
Quality*Quality 1 0.0007 0.00078 0.55 0.48
2-Way Interaction 3 0.0333 0.01110 7.85 0.01
Availability*Performance 1 0.0333 0.03331 23.55 0.00
Availability*Quality 1 0.0000 0.00000 0.00 0.99
Performance*Quality 1 0.0000 0.00000 0.00 0.98

Error 7 0.0099 0.00141

Lack-of-Fit 3 0.0099 0.00330

Pure Error 4 0.0000 0.00000

Total 16 0.9732
Model Summary

S R-sq R-sq (adj) R-sq (pred)

0.0376154 98.9% 97.67% 83.72%
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Coded Coefficients .(\A) Jgu>

Coefficients
Term Effect Coef SE Coef T-Value P-Value VIF
Constant 0.65 0.01 39.0 0.0
Availability 0.38 0.19 0.01 14.6 0.0 1
Performance 0.496 0.24 0.01 18.6 0.0 1
Quality 0.001 0.00 0.01 0.04 0.9 1
Availability*Availability -0.21 -0.10 0.01 -5.7 0.0 1
Performance*Performance -0.27 -0.13 0.01 -7.3 0.0 1
Quality*Quality -0.02 -0.01 0.01 -y 0.4 1
Availability*Performance 0.18 0.09 0.01 4.85 0.0 1
Availability*Quality 0.00 0.00 0.01 0.01 0.9 1
Performance*Quality 0.00 0.00 0.01 0.01 0.9 1
e e o Y (F) (i olum | (5132 00 (3312 (ygam )5y Aloleo
T - - = Regression Equation in Uncoded Units
Come / / OEE_Package = 0.6564 + 0.1943 Availability
o + 0.2484 Performance + 0.0005 Quality
— - — i - 0.1062 Availability* Availability
;EED"Z;: / - 0.1353 Performance*Performance
e - 0.0136 Quality*Quality
S o I + 0.0913 Availability*Performance
/ +0.0002 Availability*Quality
o +0.0003 Performance*Quality
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Interaction Plot for OEE_Package
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Pareto Chart of NO.Code
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80
12
g 10 50 &
- g
0.6 40
04
20
0.2
NO.Co((i)éo Codel Codell Coded Code2 Code8 Code3 Other 0
Frequency 0724 0300 0250 0242 0.040 0034 0.060
Percent 439 18.2 152 147 24 21 36
Cum % 439 62.1 T2 919 943 964 1000
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Contour Plot of OEE_Package vs Performance, Availability
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ARTICLE INFO ABSTRACT
. . In this study, the response surface methodology and the Box-Behnken
Article history: design were used to help optimize the availability rate, performance, and
Received 2025/08/29 quality of the inhaler spray production line at Sina Pharmaceutical
Revised 2025/12/07 Laboratories Company in order to maximize the overall equipment
Accepted 2025/12/14 effectiveness index. For this purpose, the actual results of the production line
were analyzed in two separate designs and in two stages. In the first stage, the
results obtained from the production line for a period of 32 months were
Keywords: analyzed through a full factorial design with three factors of availability rate,

Experimental design

Response surface methodology
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Pharmaceutical industries

performance, and quality at three levels of the highest (+1), average (0), and
lowest (-1) in the production line. The results from the first stage showed that
in this case, to maximize the productivity rate of the overall equipment
effectiveness index of the production line, the availability, performance, and
quality rates should be in the state of (1+) and the overall equipment
effectiveness index will be 100 percent, but all experts agree that in the real
world, the efficiency of the production line will never be 100 percent in a 32-
month period; Therefore, in the second stage, in order to actually optimize the
overall equipment effectiveness index rate using the response surface
methodology and the Box-Behnken design, the availability, performance, and
quality rates for the independent parameters were 100%, 90%, and 99.91%,
respectively, and the overall equipment effectiveness index in the second
stage was 89.92%. Based on the results obtained, the availability and
efficiency of the production line had an impact on the productivity of the
inhaler spray production line, while the quality index had a lesser impact. The
overall equipment effectiveness index rates, availability, performance, and
actual quality of the inhaler spray production line in Sina Pharmaceutical
Laboratories Company were 67.16%, 86.84%, 75.66%, and 99.91%,
respectively. Practical suggestions have been provided to the company to
achieve the optimal level of the mentioned parameters, assuming stability in
the quality parameter of the production line.
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