STATISTIC QUALITY CONTROL
and
PROCESS CAPABILITY

Outline

® Quality

® Statistic quality control (SQC)
® Descriptive statistic
® Statistic process control (SPC)
® control chart
® X-bar chart
® R-bar chart
® P-chart
* C-chart
® Out of control process
® Process capability

® Acceptance sampling
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Objective of statistic quality control - “Quality”

* AUAN
* “ASINNUNINTZIN” Y19 AU pharmacopeia wag Mmuadulaaelulseenu
S 9 vy a ) " a @ Y a o d a
¢ weliguilnaduladninanudasadslunslinindneiuazuinig
0o QY a v ¢ o daX P @ oW A o ¢l gy
* viliindnduaitinswannfuy sunsawdeduiundndueiould
® “One way to ensure a guality product is to build guality into the process”
o Y a [ (1S a v
* nmsazvilvudadausifiaanin snan msauaunszutumsaaldfiganin

* |AasilaagranilanaunsaihunldrluaunszuIunsHaniAMAIN Ao A “Statistic quality
control”

Statistic quality control (SQC)

® SQC is the term used to describe the set of statistical tools used by quality professionals.

* SQC can be divided into three broad categories. aw1sauusaanidu 3 ngu
* 1. Descriptive statistic OAININITUUT
o Husdaildlunisagudeyaiilduannguiietne lifin1sdredaludsszeins usseednuazdoyaintu
* Fpghatiy Aaae (mean), ﬁi'l&i'aul,ﬁml,uummgm (standard deviation), A1#&® (range), N153ANNS
nsza1evasdaya (a measure of the distribution of data)
* lLiiigawalun1sasudn product fianninvsalil w3e process danninnsalal
* 2. Statistic process control (SPC) ﬂﬂ&ﬂ%’mnﬁz}ﬂ
* fgadasiu n1snsavspufeEaLUUFuLAT N3Rndudn process AR product Tislanuazaglugaeil
faansuselyl
* anansnaguladn process finauninusalil
¢ 3. Acceptance sampling
* Uszfiudn product batch 1 accepted %39 rejected Imaﬁmsm’mainﬁ"mainﬁzjmn

* aansaaguladn product dpuamvialal 4
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Descriptive statistics

* Aadey (mean)
* mAwulldudIunans (central tendency) vasdaya
ZP=1X| =X1+X2+X3+...+Xn
n n

* x =

* ANde (range)
® range = max - min
* AdauleauuuInsgIu (standard deviation)

¥ G - %2

.0_

n-1

Descriptive statistics (cont.)

* NM3iaNTsnszAnevesdaya (distribution of data)
® Normal distribution

® Skewed distribution

05 — 05 05 —
Right skew Zero skew
0.4 0.4 0.4

§ 03— § 03— § 03—
E] H

02 02 02

00 00 00
x

Left skew

<< Scribbr
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Statistical process control (SPC)

* IannuanyMe (measure quality characteristic)
* qfrguannsiUaguLUaIves product %38 process 1§ (identify change or variation)

* Variation in process = AMAUNNS8 (quality defect) wae aliadnaualunisuda (lack of
production consistency)

* Type of variation

* common causes of variation {finTuANSTINYIR Lidsnsaszynsenidala
* assignable causes of variation #1%150355YW3aAALA

* \n3asliafldy SPC Mllwulduniign Aa Control chart

® Control chart = process chart = quality control chart

Control chart

* Control chart fia N3 WNLEAIIIRIDE98EUYAN variation

® Centerline (CL)/process average

® Upper control limit (UCL) & Lower control limit (LCL)

® Variation due to common causes

® Variation due to assignable causes
Due to normal variation

Upper Control Limit
(Common Cause) - (ucy)

130

FIN————————— I ___________ /
g 110 ﬁ\ ,\'—'\ + /‘—\/\'/'\ e —Process
g . \ / \—\J \ / Average
= _y_ ______________ g
90 +—— X,

1.2 4567891011121314151617181920\
3 Lower Control Limit
Time (ucL)
Out-of-control Point

(Special Cause)
® ***Control limits are not the same as specification limits

* UCL LCL 1% spec udtlusssuvfvaandasiioniin variation
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Control chart (cont.)

* nsfiidayanszanedauuu normal distribution
* + 2 SD from x, capture 95.44% of the normal variation

® + 3 SD from X, capture 99.74% of the normal variation

‘68.3% of data;

-+ 95.5% of data \>

|- 99.7% of data L

[
T
-3sD -28D -1SD MEAN +1SD  +2SD  +3SD

Control chart (cont.)

* dayadieruldiu control chart 16 wuseanidu 2 ngu
* Variables data fayavassioulsi “in” 14 uazlinanasaiilas (continuous scale)
* Ysumseniluvan
* dmtinvaadagn
a v
* QauuQNas
* ifuriugudnansvasende
* Attributes data fayavasiaudsi “du” Id Fedruunldurannisusadiy To/lily
< - ard o | a o & aa a
* gLUALAABUNAN ITUIUAANUNG : IIUIULLANHAUNG
* 913 Asaldinu particle : #1593WU particle
v A W °o Qv o a P Y W
* Usznnvasdayanianeiu vinlisndanyiinvas control chart M@anldsneiu
* Variables data - mean chart (x chart), range chart (r chart)

® Attributes data - P-chart, C chart

10

10
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Mean chart (x chart)

* T¥ansasuudasindnluandnadeunininsasanunsavinliviala

* n3diAIeg1 hnsguitegdinenantaimiinviaiun 5 a3 lnsudazassguan 4 e lddayansun

AIN59

* (mnewn MsUszanaualaenaluldvunadiegieetneiios 20 A 25 nguAavENg)

e iwnidinen (mg) D4 #ide (range)
guassn - - - - ALaaY (mg)
1in 1 Wi 2 1 3 Wi 4 (mg)
1 15.85 16.02 15.83 15.93 15.91 0.19
2 16.12 16.00 15.85 16.01 16.00 0.27
3 16.00 1591 15.94 15.83 15.92 0.17
4 16.20 15.85 15.74 15.93 15.93 0.46
5 15.74 15.86 16.21 16.10 15.98 0.47

11

11

Mean chart (x chart) (cont.)

* 359 1 A1RIURIN ALREAY

® Centerline X =

® UCL UCL =X + 20,
* LCL LCL =X - 2Oy
* X fio Anadevasiingns
* X fio AnadvesAade
* k fia SruruvesAnRdeTiih A
* z fia standard normal variable
® z = 2, capture 95.44% of the normal variation (m’mt”?iaﬁl'u 95.44%)

® z = 3, capture 99.74% of the normal variation (m’mtﬁ?}laﬁu 99.74%)

o " = ' { g
* OX A ﬂ’]ﬁ’J‘LlL‘UENL‘U‘u&l’miﬁ’m‘uax‘iﬂ’lmaﬁl GX = =

N

12

12
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Mean chart (x chart) (cont.)

X, + X

* Centerline X =
* UCL UCL = X + zOx
*LCL LCL =X - zOx

(o

®* 0 = —
X \/ﬁ

Centerline ; =

AuURA Wdude 9 uuINTEUIul O = 0.14

UCL = 15.95 + 3(0.07) = 16.16 waz LCL = 15.95 - 3(0.07) = 15.74

k=5 n=4 _
X
N — |
- UmunEiag (mg)
dunsan - - - - Anade (me)
e 1 Wia 2 Wia 3 Win 4
1 15.85 16.02 15.83 1593 1591
2 16.12 16.00 15.85 16.01 16.00
3 16.00 1591 15.94 15.83 15.92
4 16.20 15.85 15.74 15.93 1593
5 15.74 15.86 16.21 16.10 15.98
15.91 + 16.00 + 15.92 + 15.93 + 15.98
= 1595
5
v 0.14
UL Ox = W = 0.07
/| N

13

Mean chart (x chart) (cont.)

16.2

16.1

16

15.9

15.8

15.7

15.6

156.5
1 2

--UCL —-CL

sample mean

3

4
LCL

14

14
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™
- X bar ¢hart Sigma estimate R chart S chart
Mean chart (x chart) (cont.) |sewerou
A: As d2 D: Ds B Bs
2 1.880 || 2.659 1.128 - 3.267 3.267
. 3 1023 || 1.954 1.693 2574 2568
ada o 1A e
) BEA 2 ATUIUINN ﬂt]waa 4 0.729 1.628 2.059 2.282 2.266
5 0577 || 1427 2326 2114 - 2.089
— X, + X, + )_(3 + ...+ )_(k 6 0483 || 1.287 2534 - 2004 | 0030 | 1970
® Centerline X = 7 0419 || 1182 2704 0076 | 1924 | 0118 | 1.882
k 8 0373 || 1.099 2.847 0136 | 1864 | 0185 | 1815
* UCL UCL =X + AZR 9 0337 || 1.032 2.970 0184 | 1816 | 0239 | 1761
10 0308 || 0975 3.078 0223 | 1777 | 0284 | 1716
S = 11 0.285 || 0.927 3173 0256 | 1744 | 0321 | 1679
® LCL LCL=X-A5R
12 0.266 || 0.886 3.258 0283 | 1717 | 0354 | 1646
—a_ o o v 13 0.249 || 0.850 3336 0307 | 1693 | 0382 | 1618
® X A9 ALRAYVDINIDLYY
= . . 14 0235 || 0817 3.407 0328 | 1672 | 0406 | 1594
i | 1 a 1 a
* x A9 ALRALYRIAIRAY 15 0.223 || 0.789 3472 0347 | 1653 | 0428 | 1572
- a4 16 0212 || 0763 3532 0363 | 1637 | 0448 | 1552
o 1 o o
®* kK A9 MUIUYBIANFYNUINIATUIN 17 0.203 || 0.739 3.588 0378 | 1622 | 0466 | 1534
- 4 v 18 0.194 || 0718 3.640 0391 | 1608 | 0482 | 1518
b A2 AD AANN QlﬂaanWiqq 19 0.187 0.698 3.689 0403 | 1597 0.497 1.503
—w . a Vae 20 0.180 || 0.680 3.735 0415 | 1585 | 0510 | 1.490
®* R A9 ANLRAYYDIATNESY 21 0173 || 0663 3.778 0425 | 1575 | 0523 | 1477
22 0.167 || 0.647 3.819 0434 | 1566 | 0534 | 1466
23 0.162 || 0633 3.858 0443 | 1557 | 0545 | 1455
24 0.157 || 0619 3.895 0451 | 1548 | 0555 545
25 0.153 || 0.606 3931 0459 | 1.541 | 0565 | 11437
15
Mean chart (x chart) (cont.)
n=4
k=5 R
o 2as 0 | aw o m »
259 2 AUIUIIN ATNEY . Umtindaan (mg) ) fige (range)
duAsen - - - - Aade (mg)
.c i )=( Xy + X, + Xy + o + X, din 1 \in 2 \fin 3 i 4 (mg)
enterline =
k 1 15.85 16.02 15.83 15.93 15.91 0.19
®* UCL UCL =X+ Azﬁ 2 16.12 16.00 15.85 16.01 16.00 0.27
= — 3 16.00 15.91 15.94 15.83 15.92 0.17
® LCL LCL=X-A5R
4 16.20 15.85 15.74 15.93 15.93 0.46
5 15.74 15.86 16.21 16.10 15.98 0.47
15:91+16.00 +15.92 + 1593 + 1598 .

Centerline willowiiu Aa  x =
0.19 +

5
0.27 + 0.17 + 0.46 + 0.47

R =

= 0.31

, 5
31Nf188719 n = 4 Wagasneazldan A, wirfiu 0.729
UCL = 15.95 + 0.729 (0.31) = 16.18 uaz LCL = 15.95 - 0.729 (0.31) = 15.72

16
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Mean chart (x chart) (cont.)

16.3
16.2

16.1
16

15.9
15.8
15.7
15.6
156.5

15.4
1 2

--UCL —--CL

3

sample mean

LCL

17

17

Range chart (R chart)

v ¥
* T¥ansnszanevesdaya

* nsdiAIpgrafn in1sduitegradaeundainutinneman 5 a5e Inaudasasguun 4 in

lddoyaninanninisng

Ywnidinen (mg) o
oo L Wee (range)
HUATIN B . . B ALaag (mg)
wia 1 wia 2 wia 3 wia 4 (mg)
1 15.85 16.02 15.83 15.93 1591 0.19
2 16.12 16.00 15.85 16.01 16.00 0.27
3 16.00 15.91 15.94 15.83 15.92 0.17
4 16.20 15.85 15.74 15.93 15.93 0.46
5 15.74 15.86 16.21 16.10 15.98 0.47

18

18



Range chart (R chart) (cont.)

* Centerline R
®* UCL UCL = DgR
® LCL LCL = D3R
* R Ao Anadivansdiidy

' = A
* D, D, Ain ArATIvasAINEE

h =
X bar chart Sigma estimate R chart S chart

- | A As ds D: D: B: B:

2 1.880 2.659 1.128 - 3.267 - 3.267
3 1.023 1.954 1.693 - 2.574 - 2.568
4 0.729 1.628 2.059 - 2.282 - 2.266
5 0.577 1427 2.326 - 2.114 - 2.089
6 0.483 1.287 2.534 - 2.004 0.030 1.970
7 0419 1.182 2.704 0.076 1924 0.118 1.882
8 0.373 1.099 2.847 0.136 1.864 0.185 1.815
9 0.337 1.032 2.970 0.184 1.816 0.239 1.761
10 0.308 0.975 3.078 0.223 1.777 0.284 1.716
11 0.285 0.927 3.173 0.256 1.744 0.321 1.679
12 0.266 0.886 3.258 0.283 1.717 0.354 1.646
13 0.249 0.850 3.336 0.307 1.693 0.382 1.618
14 0.235 0.817 3.407 0.328 1672 0.406 1.594
15 0.223 0.789 3472 0.347 1.653 0428 1.572
16 0.212 0.763 3.532 0.363 1637 0.448 1.552
17 0.203 0.739 3.588 0.378 1.622 0.466 1.534
18 0.194 0.718 3.640 0.391 1.608 0.482 1.518
19 0.187 0.698 3.689 0.403 1.597 0.497 1.503
20 0.180 0.680 3.735 0415 1.585 0.510 1.490
21 0.173 0.663 3.778 0425 1.575 0.523 1477
22 0.167 0.647 3.819 0434 1.566 0.534 1.466
23 0.162 0.633 3.858 0443 1.557 0.545 1,455
24 0.157 | 0619 3.895 0451 | 1.548 | 0555 425
25 0.153 0.606 3.931 0.459 1.541 O.SGSLJ—\Ag%

19

Range chart (R chart) (cont.)

¢® Centerline R . it (mg) y Ay (range)
dunieh — " — ” Aagy (mg)
e UCL UCL = D4ﬁ a1 a2 i 3 e 4 (mg)
_ 1 15.85 16.02 15.83 15.93 1591 0.19
L] =
LCL LCL=DsR 2 16.12 16.00 15.85 16.01 16.00 0.27
3 16.00 1591 15.94 15.83 15.92 0.17
4 16.20 15.85 15.74 15.93 15.93 0.46
5 15.74 15.86 16.21 16.10 15.98 0.47

20
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Range chart (R chart) (cont.)

08
0.7
06
05
04
03
0.2
0.1

0

2
--UCL --CL

3 4
range —LCL

21

21

P chart

* P “Proportion” A2 andau (ratio)

* T4lunsaif defect uaz sample size Wy “tula”

* nsdifregne Wanihiasnanginisasiadine Tneduunassas 20 Wa udraadudindineriiia capping

& wyo y & ) = vy o &
sdﬂlﬂﬂ"lﬂ']iﬁqil 5 ATINADAYILIAINHABNEAN Iﬂﬂ‘lﬂ‘ﬂa%aﬂ\iu

Cow Srwudinend Suudinendidu
LGEGENT - y ' Ratio
capping (1) (31m)
1 3 20 0.15
2 2 20 0.10
3 1 20 0.05
q 2 20 0.10
5 1 20 0.05

22

22



P chart (cont.)

* Centerline P
*UCL UCL=P+ 20y,

*|ICL LCL=P- z0p,
* P Ao Anadevesdadiu

* 7 @@ standard normal variable

* O, Aa AdudeavuinsgIuves P

P(1-P)
T

® z = 2, capture 95.44% of the normal variation (AMuTosiy 95.44%)

® z = 3, capture 99.74% of the normal variation (Aandadiu 99.74%) feuunnnin

=

0

23

23

P chart (cont.)

* Centerline P

®*UCL UCL=P+ z0p,

*|CL LCL=P- z0p,

P(1-P)
o 0P= T

. B Swnudieend | sruoudeeni
AUAIIN - . Ratio
capping (1in) du (1e)
1 3 20 0.15
2 2 20 0.10
3 1 20 0.05
4 2 20 0.10
5 1 20 0.05

24
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P chart (cont.)

03

0.25

02

0.15

0.1

0.05

2
--UCL —--CL

3 4
ratio LCL

25

25

C chart

asung

AIN1519

* 4lunsain defect “dula” winuu

* C “Count” fia Iuuntuldneniieniae Wy Suiudeilade 1 petri dish, 91u9u complain Tu 1

* N3AIAT9E19 LNFBNT QA MTIAFBUNTS complain NFTUNIMUATUYINFBUNNTIANGEUIAY Thdaya

* (157lins1uF1uU complain MI9UUA UASINTIUIIUIU complain Tu 1 Haw)

ey Complain #lé5u
Jan 3
Feb 2
Mar 3

Total = 3 months

Total = 8 times

26

26



C chart (cont.)

* Centerline C
e UCL UCL=C+zVC
slCL LcL=C-=n/C
* C #o ALadgvas defect
* z @@ standard normal variable
® z = 2, capture 95.44% of the normal variation (ﬂ's'ml,%'aa]"u 95.44%)

® z = 3, capture 99.74% of the normal variation (ﬂ%ﬂuL%aﬁu 99.74%) dyuUNINNIN

27

27

C chart (cont.)

* Centerline C U Complain #l#5u
e UCL UCL=C+z/C Jan 3
— = Feb 2
elCL LCL=C-z/C N
Mar 3
Total = 3 months Total = 8 times
_ 3+2+3
Centerline C = T = 2.67

UCL = 2.67 + 34/2.67 = 7.57

LCL = 2.67 - 34/2.67 = -2.23 ud “37u2u complain” fnauldld feuu LCL = 0

28
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C chart (cont.)

Chart Title

N W A~ O O N @

—_

--UCL —--CL

2
complain

LCL

29

Choosing type of control chart

‘What Control Chart
shall luse?

‘What type of data
is being measured?

A subgroup contains all
of the measurements that
make up one plotted point

An item is a thing that may
be rejected if any number
of defects are found in it

Measured in units | Counted

r 1
Variable Attribute

‘What is being counted?

l—%

How many measurements
are to be in each subgroup?

—

One

Two to ten

Over ten

Defective items
(which may contain

Total defects
in ail ems

| | | severalldefecfs) |
Individuals Average Average & Defectives Defects
and Moving and Range Standard | |
Range deviation
‘Will there be a constant ‘Will there be a constant
(X, MR) (X-bar, R) (X-bar, ) number of number of t
in each subgroup? in each subgroup?
No Yes No Yes
Choose either chart Choose either chart
Proportion Number Defects per Defects y \
defective defective subgroup per unit \
(p chart) (np chart) (c chart) (u chart) 30 ¢

30




Out of control process

a 1w a a a v oA a
17 yodnsieriu=Haund {10 910 11 Meg@nideaiu=faund

o N .
1 7 yoiauunlurgs )
- - v o

- \ e FZ AR fuwnltusanaen

Run : yafnsefiusulasumils Trend : nsteiieafufiuuliulusinlasmia

Wunswiduudaaiiutieg adegtu

Ja WANATW
L N LMY

Cycle : Wisuwawuviuqaeqiduseuy  Mixtures : yeeglnd UCL uag LCL ifiouvngqn

31

31

Process capability

® Process capability : the ability of a process to meet or exceed preset specifications

* AWENTVRY process sawASawialunisudn product Ildmu specifications fingls
¢ Control chart VS Process capability

* Control chart édayaatlu control limits wane31 process aglu control

® Process capability A2131631150U89 process 319 #lA product m1u spec. ol

32

32
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Process capability (cont.)

specification width USL - LSL _, USL - LSL
P= process width T UCL -LCL 3o 60
* O fv fi'u,ﬁaewummg'lwm process
® 60 11370 £30
1 kan9In process NAR product Tdnu spec wof

*iC,

° 1 Wa#A931 process WAR product out of spec

IN

G

* {1 C, = 1 waA931 process Wan product lAwAUNIT spec

v

* udi C, quAnunisvasdaya luldgdumisvasdaya
(Lildig mean vasdaya)

Process Capability Examples

Not Capable

(Bad)

LSt usL

Capable
(Good)

LsL

Capable
(Better)

LsL usL

LsL

\
MIDPOINT

usL

33
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Process capability (cont.)

. . (USL - M - LSL
Cpk= min 30 s 30

A

* Min AalildanAntiossn
* 0 Ap ANULIUUNINTFIUVDY process e
* | Ao ANLRABYBY process

* {1 Cp < 1.0 uaingdn nszuaun1svinlanInga spec

1 C,, = 1.0 UaAI3T N52UUNITINLANY spec Wah

Mean-LSL

Target

v

USL-mean

uUsL

* wuzilid C, > 1.33

) v

* Cpy AMSAMUNTNUATAUMUIYDTOYS

30

34

34
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Process capability (cont.)

* N3AIAT9EI process Wi §315AKEN product @AY 15.9 wazATeUUNINTIIU 0.1
1ne spec 989 product ag521319 15.9 - 16.2 3WIA1 C,

USL-U M- LSL)

Cphk = min( R
Pk 30 30

. (16.2—15.9 15.9-15.9)
MM\ 500 0 3000

=min(1.00,0) =0

* waneinszuruliwnngay lidwnsandn product l@nnu spec

35

35

Acceptance sampling

* Jszifiun product batch Y accepted %39 rejected Iﬂaﬁmsmaemﬁ";aamﬁejum
* d1u130a3Uladn product fpauninvisali
* N9 day %59 WA NTEUIUAIS WINNITINTEUINNTZUIUNNS

* nsdivihdaunszuaunis aufieadeeiunsdu raw material 41970 supplier

* nIalinuAINTEUIUNTS Azeadasiun1sduiaegia finish product

36

36



RUUNAEBU

imsduidagnszninemsnanundatimnn Tagguunnean 30 da uaziun 10 Wawiiuieniimin Tng
viviaviun 5 a3 dalagnsias

A. Attribute data
. Variable data

C.n=5
D. k=10
E. C chart

37

37

RUUNAEBU

M3NA 1. ToyamIguiIod AT NAeLAUNINYBINARTUNVBINTTUILMIHAAN TR

el

\ o8
v v FWNIAINNE
1NAN519UDYA 98319 R-bar chart 1 : :
v ngu sedn Aundey fido
° o 1 2 3 4
ﬂqﬁuﬂiﬁ D3 =0 Lag D4 = 2.28 1 -10 -6 0 0 ) 10
2 -14 -4 6 4 =S 18
. 3 2 12 2 8 4 14
Center line = . Y - - 2 s 4
5 12 6 2 2 5.5 10
UCL = 6 0 0 -6 -8 35 8
7 2 -6 8 -6 05 14
8 0 6 4 8 45 8
LCL = 9 2 4 6 8 5 6
\ 10 -8 0 -4 2 25 10
Center line = ALQAYVBINGY = 9.76 u : 2 2 ; 2 :
enter line = -7 12 8 4 -14 6 3 20
13 -10 2 -10 4 35 14
UCL = 2.28 x 9.76 = 22.25 14 = 2 4 4 -Ls 12
15 6 16 10 18 12.5 12
16 2 2 0 2 15 2
LCL=0x9.76 =0 17 12 6 0 2 5 12
18 2 2 0 -8 -1 10
19 -6 -4 2 0 2 8
20 2 4 0 4 15 6
21 2 4 2 6 3.5 4
2 0 4 2 4 25 4
2 2 4 2 4 1 6
24 -10 4 -12 4 35 16 38
25 6 8 4 2 3 12

38
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RUUNAEBU

Tunszurunswanedia ma\amsmuﬂm“lﬁ’lﬂu'munmtumf]’mm&;‘l’m 200 mg Ty & wu'awawaﬂ'muw

+7.5% ‘uaaumum{lmma mwawan'muﬂ‘lﬂu,n muu USL - LSL =

nMsduiagnsefiafiaaisigg uaz UL UNNAIUANAILIUMIAT upper control limit uag lower

control limit wuidinszuaunnsuanefindidaeuas control limit s UCL fis LCL winu 36.42 mg
AUIAIAT Cp = uanednszurunsl 84l anuaunsalunisudalilaniu spec
1. §3u + 15 mg/ 185-215 mg

2. #8U 30 mg

3 MU —— = 0.8
36.42
4. wnovu hid
39
Referrence

*® https://ccpe.pharmacycouncil.org/showfile.php?file=77

a0

40
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https://courses.aiu.edu/Operations%20Management/Sec%209/09.Statistical%20Quality%20Control.pdf
https://ccpe.pharmacycouncil.org/showfile.php?file=77

