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Effect of Maunfacturing Methods on Content Uniformity
of Tablets

Min Hwa Lee, Hoo Kyun Choi, and Kil Soo Kim

Safety, efficacy and reliability are the three basic criteria that define the quality
of any well-designed pharmaceutical dosage form. Content uniformity directly
bears on each of the three criteria defining the quality of drug product. Effect of
manufacturing methods and physicochemical properties of the drug on content uni-
formity of tablets was investigated. Chlorphenitamine maleate and micronized
salicylic acid were used as main ingredients.

Three different methods for incorporation of main ingredients with diluents were
solvent mixing method, geometric dilution method, and simple mixing  method.
The solvent mixing method was the best one of the three.
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el x Zlolstel. B FHEEARY ERFEEZRED AR BRdA0e @EEe] RAse
Eagel H—urly fES 401 dvh. ol ¥ FEE 3K FDAS FigeEel Al cortisone
acetatel] WEEEEF dA Hgew = % FDAY national center for drug analysisd]
A digitoxingg, ethinyl estradiolggel]l %bshe) #iss Wizesl ¥ &5 RAMBASE g8 37~
22% 7R SErE el A& oA =Hyl P

WRERS EE MBS v|A s ERo A 8] WP - kY MR- BE -4
e KRG - B - WESES BAERS 27 - g - Bk &5 & vl Comerff»2 Fanif
Dol BEES Vel d oA AR 22 Jidreiwbal #4453t Monte Carlo simulation
techniqueg st gemlEms EREFZYE FuaEsd gEH—-ES BllEte X
ekl o Johnson £y RIS & RFEe BAE o 1§k 85—
BRE ) Bgesr vk 9l i Hersey%%2. homogeneity$} mixing index?) [iERE Hlo =z )
el on] JEEE homogeneity® FEAZD F Y+ FTEE Kech Larson#92 &8
Mol w9 Zo H1HLS A7 7 HE:o = A molecular scale drug entrapment method
st el OrrfEn SR—i REpl A BREEEY] LENS @ikstd 2 Walker#:®-2
ES geRiE =A0l MR 0 ERY R H—Wd WEsg on] FHE"L caffeine?
RTEE Se9E oo B BH— B9 R o8 B ¥ oEmd A8 #ed
hglel. Sonobed!'"2 digoxingeo 2 {BANE-S MGt BRI, MEEGREME,
HREASTD wREME 7Y BET HRE Jebd & HAe . &4 chlorpheni-
ramine maleates} salicylic acidg Ffigre] WREME, SHREME, BEm%e 371
AE HmEist g o WA & 4 ke wELEN WHY Xeld o SRk
sty vhgab e Mm-S Aol HERA el

E W 5 &
¥l 9l #3¥%E-——Chlorpheniramine maleatel® FEILGLS S g o] salicylic acide 2

A& Katof'0¢] aspirin S Sk Jkel obel Sk stsiel. Lactosesl starchi
gkt 200mesh #HEFE @83 AL (#HHT9 2 magnesium stearate ZEHLG R 100
mesh SEHMEHE WET RS FHIGR Hie 25 —ERES HHd AT

228 Ul #£FE——UV spectrophotometer (Hitachi EPS-3T), electric chemical balan-
ce(Shimadzu), shaking bath(Grant), Fisher sub-sieve sizer, shaker, vortex mixer,
centrifuge(Kokusan H-360A), tablet disintegration test unit, multiple punch tablet
machine(Kikusui Factory No.4).

BERA
R 1. chlorpheniramine maleate 4,0
lactose 62.0
starch 31.0
magnesium stearate 0.5
5% starch paste q.S.

to make 100
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“R.2. chlorpheniramine maleate 4.0
" Jactose 127.0
starch 63.5
magnesium stearate 1.0

5% starch paste ) q.s.

to make 200

R 3. salicylic acid 4.0
lactose 62.0°
starch 31.0
magnesium- stearate 0.5

5% starch paste : : q.S.

to make 100

R 4. salicylic acid 4.0
lactose : 127.0
starch 63.5
magnesium stearate 1.0

5% starch paste q.s.

to make 200

BB A E— SR | % 4g¢& ethanol 80mld] o] o] ethanol VAW S FLEkAIS]
R fostil oo 2 Bst A ethanole A A3 #EZAIZ] % ethanole] » T #EEEE
P& o 5% starch paste® FEEE s At 20mesh FEHEFE FHSTY FEBES
2 gkrste] R magnesium stearate® H—ahA| 4o Tt
EEGREME | £2 408 RUBISL 234 BN A FBReE B £ BREmE
F—3 HEoR BN - iTgeel
B ¢ £ 4g% BIEALE A Skl A —Bpel BRI % WREMES B¢
oz BURL - FTEesTk ‘

R {EFI: lactose starch® ball mills] A 3047 BA gt
i%880| w8 chlorpheniramine maleate: 1§¢% 100m!/ stoppered flaske] ¥ 3L 7KIEK
50mlE- fngk # shaking bathel 4} 180 /5o 2 35°Cel 4 404-R] IREH S8000RPMe] A]
404578 &L SHEA T BRI 10mlE Hste] 20ml volumetric flaske] o FEEK=E
BEig7tA A2 #% R 261nme] A BHEES HiEdcl.
salicylic acid: 188 BOSEES W3 K@K 6mlE @o] HMEAZ #% vortex mixer
= 1508 &% ethanol 14mlE @1 shakero) A 547[ R4S 4000RPMo] A 3050 &
DOEE % EEKRS Bst o4 70%E ethanol 10ml - 5mlS st £4% 540 BE®E &
Dot FB®RS 2% &%t 25 2.8mlE Erste] 20ml volumetric flaske] ¥ 3w 70%
ethanolg EfE7IR] A& # HE 302nmo] A BB S HET.

WEREE O £

Table I 12717 Gefie] —ikhy Fit e WET Aoz BREHE & 20(H, BENE] &
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1008] FeflS fEMsR on) M MiESE S T3tor} BREMET 93k Arh. Shigeru
we 50mg LIFe] EHS SASHE MY EaH Aol ey T MG 93
< HmsA .

Table 11 12717 el 44 S04 Mustol ks ES 4 UER Ehshsl o S
FHFES BES RINECR Fols] S8 95~105mg 3 190~210mg Ate]¢] A& Hstel

Table ] —Characteristics of Each Tablet

Preparations ChlA ChlB ChiC SalA SalB SalC Ch2A Ch2B Ch2C SaZA Sa2B Sa2C

Weights* Mean(mg) 99.4 101.8 101.2 100.9 98.6 99.2 201.3 198.2 198.8 202.0 200.9 201.7
S.D.(mg) 3.38 2.99 3.03 3.00 3.13 2.86 5.9 86.00 5.85 6.12 5.80 5.76
C.V.(%) 3.39 2.93 3.00 2.97 3.18 2.88 2.97 3.03 2.93 3.03 2.89 2.86

Hardness** Range 1.3 1.3 L7 1.2 1.2 1.1 1.0 LO 0.9 0.9 0.9 0.9

(kg/cm?) Mean 7.1 6.8 6.7 84 7.8 7.4 4.3 4.6 4.6 3.7 4.0 4.4
Disintegration 3. 23 25 1.8 20 23 1.3 L7 17 L3 1.0 1.0
Time(min)

Diameter(mm) 5 5 5 5 5 5 7 7 7 7 7 7
Thickness(mm) 4.2 4.2 4.2 4.2 4.2 4.2 4.1 4.1 4.1 41 4.1 4.1

Ch, Chlorpheniramine maleate; Sa, salicylic acid; 1, 100mg tablet; 2, 200mg tablet;*n=20;
**n=10;S.D., standard deviation; C.V., coefficient of variation; A, solution mixing met-
hod; B, geometric dilution method; C, simple mixing method.

Table @ —Comparison of Statistical Data

Weight (mg) ] Percent Compensated Percent
Preparations Mean S.D. C.V. Mean S.D. C.V. Mean S.D. C.V.
ChlA 100.14  2.496 2,493 98.79 2.372  2.401 98.67 1.613  1.635
ChlB 100.01  2.503 2.503 101.81  3.599 3.535 101.76 1.915 1.882
ChiC 100.31  2.515 2,507 103.08 3.769  3.656 102.70 2.527  2.461
Ch2A 198.82 4.941 2.485 100.42 2.529 2.518 101.02 0.897 0.888
Ch2B 200.42 4.982  2.486 102.21  2.951 2.887 101.99 1.704  1.671
Ch2C 200.66 5.008 2.496 100.22 3.325 3.318 99.89 2.154 2.156
SalA 100.09 2.493  2.491 100.01 2,065 2.065 99.93 1.132  1.133
SalB 100.38  2.512  2.502 99.95 3.133 3.135 99,57 1.376  1.382
SalS 100.30 2.511  2.503 99.95 3.139 3.141 99.65 1.715  1.721
Sa2i 201.13  5.029  2.505 101.73  2.310  2.271 101.17 0.670  0.662
Sa2B 200.95 5.031 2.504 99,27 2.231 2.247 98.79 1.211  1.226
Sa2C 199.15 4.985  2.503 100.45 2.842 2.829 101.02 1.639  1.622

100(200)

*Compensated Percent=PercentX Weight

5 n=230.
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HERstach. 97 A compensated percentzt BfrEEHS] 48 percentd: BRI A=
A Rl TAM A ke el el el A Bbel MR Feleh.” o6 A
RS BREEERY Bkl 1 Fstorl vhoo] #EEAMBEk A BHEMERAA R
vbabe}. Salicylic acid 200mg el 4 YRR fHBGR BRkY ERFZS SRREZ
2 e ud odle SR B FEH 3L AL & 4 el oy BEREER
o} GERET Fonz o] e Hiktte AL EEFH% ¥E= FAsw compensated perc-
entd WS & Aol REScIx B,

SonobeZ!0.2 digoxin 0.25mg& &F & §eMll & 120mg gl A WREME HBcK
g BRI SRABT 44 3.0%, 4.6%, 1L.0%% & %% Jehyovd, ol
dmgel A EEpOlA & FEEE0] HEW AA £ #Fx vehiA gskeh

Sampson&»2 U, 8. P. XVIIIg N.F. XIIlef A ¢} sapling planc & &EH—EFEBIE
d FBEY WAL kgon £We U.S.P. X[Xol4 9 sampling plane = B 5] HET
AL kg ct. el 4 U.S.P. XIXe U.S.P. XX2 sampling plane] @—3 2% ©f
L 5054 g8l K.P M U.S.P. XX¢] sampling plane & BEHS wES R + gt

<Equations for Probability>

P: ge#l Imgrhel &A% HHKS (mg/mg)

Y: gemlel F-Al (mg) , gy oy

] Y=y =y

AP:PS) BUAITHE B B i iy

aY:Ye] WHITE RS % 5= 2=
0.75M 0.85M M LISM 1.25M

sampling plano] fk3twl 30§ig Este] @ 2 o 10§0] Pl 4% = (event 1)
® 95ke) Piiiel T3 16k0] QEEQuet Qo)) B4 velA 20§e¢ Fustel BUESe 20
g 25 PiiEdl & o &#kolch(event 2).
o] =} lotr} H#E WEERL
P,(lot pass)=P,(event 1)+ P,(event 2)
PHiEs] §o17 fES p,Q #HED E2 HEE gt st
P,(pass) 2%‘ 2°¢*(1-p—-9)°

10} 107 )0 20! 20001 £ 130
+ (gitfor 29 0-2-0°) (g Foe0-2-)
2= P10 102G wrevroserrereermermnriiiitienitieitetii e e cae e ae 1)
p=P,[0.85M<PY <1.15M)
=P, [ 0.85M —ptpy <Py"‘ﬂpy < 1.15M~ptpy ]
Opy Opy Opy

= (LLI5M—ptpy Y _ g {0.85M—=£03) it
F [ Xz 5y ] F [___a,;ﬁ_‘gz] ....................... @
AN F[  I& BEEASHY BEIAEIA KT F 9
fpy=(ppHAP) (pty+AY) = oty (L-F8p) (LGy) werveesemrermsssnsssnisnviinnnsiieninne 3)
0557 = (p+AP)20 2+ (py + AV V20 p+ a0y
=[lpzdy2(1+5p)2+.uyzdp2(1+5y)2+llpzﬂy27’pz7‘y2 ....................................... (4)
1.15M—ptpy L 15¢ppy—pppty (L +80)(A48y) e ®)

Gy (520 2 (T+8p) 2+ 1520 52 (1 + 8y) 2+ £5°185°7 177 %5) %
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CRYME -Gl fRABH
L IBM—ppy - 1.15=(1+8p) (1+3y)

B R (6)
by 7oy
pr=[Ty2(1+5p)z'+7p2(1+5y)2+7’p27y2]% et ereraeieteeetaieerie i earaee e rarsssaeenins N
AL ko=
0.85M~ptpy _ 0.85=(148p) (1485 .. oo eesesee e (8)
Opy 7oy
(6), (B& (2 RS
pop (LLIS=UE0NA43) | _p (085 (4INULD) | ... ©)
Toy Toy
qx pe} 22 Jiem
q=P,[0.75M<PY<0.85M] +P,[1_15M<PY<1_25M] ................................. (10)
P,[0.75M<PY <0.85M] =F | 0.85— (1+8p) (1+3y) ]
Tty
B U ES L ICES. 2 ———— an
Toy
P,(1.15M<PY<1.25M) =F (122048113, )
Tby
-F [ 1.15-(148p) (1+385) ] ................................................ 12)
Toy

Table I —Calculated Probability

Preparations Probability
ChilA 0.9951
Ch1B 0.9944
ChiC 0.9875
Ch2A 0.9976
Ch2B 0. 9956
Ch2C 0.9921
SalA 0.9973
SalB 0.9966
SaiC 0.9954
Sa2A 0.9979
Sa2B 0. 9968
Sa2C 0.9956

o714 EERE D BETE L #Ed I3 PES gREr] e BERREE 2T 5%
2 [f—5A K AsFE o] AP=4Y =0 & 0,=0y=00% {B%s 1L compensated percents]
Ao BMEFREE NAS & gelle) ATE HEd Bed WmEe Esdrl. oy Table
el vehd glet.

Fig. 1,2,3,4% chlorpheniramine maleate 100mg 3 200mg, salicylic acid 100mg =
200mg£%§ﬂ9] GEIHANA & Table [ ¢ compensated percent® histogramo = 1}epyl
Ao2A m FHE vehle +1, +2, +3& &% m+1%, m+2%, m+3%F Jepi|
-1, -2, -3¢ £% m-1%, m~2%, m-3%% Jebdvh. LF HRENE, SHREME
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BMEMEC 2 7ol wel A%EYF AW WelAE A % 4 k. =3 chlorphenira-
mine mleares} salicylic acid® Hs) 2 of salicylic acid®] ¥—#o] v £&& & &
et ~

Table N ¥ITE 7pm, porosity 0.550, true density 7.150¢] mercurous chloride
(Merck 4422)= EEe(b % & ABE true densityshZo] &g Bl #ikdl o=t WER
FEoleh. o71A nE ubst o] KT densitysl RIS IR salicylic acid®2 e}
By REH BB density 3287} 2 chlorpheniramine maleates} {F2E7t o v},
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Figure 1—Histogram. of. the chlorphenira- Figure 2—Histogram of the chlorphenira-
mine maleate content in 100mg mine maleate content in 200mg
tablets, tablets.
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‘ Figure 3—Histogram of the salicylic acid Figure 4—Histogram of the salicylic acid '

content, in 100mg tablets, .content” in: 200mg -tablets.
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Table ¥—Comparison of Density and Particle Size

; . Porosity Particale
Materials Density Setting Size(gm)
Lactose 1.53 ; 0.550 9.50
Starch 1.54 ' 0.532 9.51
Salicylic Ac1d 1.44 0.559 9.40
Chlorpheniramine Maleate 1.26 0.459 30.4

AREHELEY 7 S & ethanolo) 3= o] Zol whal £3e] A} HHE o] 2] =y salicylic
acidr} ﬁ%ﬁi{ﬂ o] Fo] & £78 3 chlorpheniramine maleater v} $5—o]
s = AR A salicylic acid} density% ul %3k ofe] EALE e
Holzldl AR KBS 7KL e 22 B

Fig. 5, Fig. 6& (é’%zfz%%%i%ﬂ] {3 #%% chlorpheniramine maleate @ salicylic acid

ol Al 100mg $eflel 200mgfele] 48 histogramo =4 100mgw ®c} 200mge] A & —
ol o F5& & 4 A ,

=0 S
o E2 3L

Al 2

LT \.
“Y I \i ‘
f | \

| v‘\
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1 H |
|
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JZ o\

321 mH 243 Al
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Figure 5—Comparison of histogram of
chlorpheniramine maleate cont-
ent in 100mg and 200mg tablets.

Figure 6—Comparison of histogram of sa-
licylic acid content in 100mg
and 200mg tablets.

B/ W
L BB HBHcEmE BiEEA A A%E lad A% #Ee 2y 2% 5E
o %% 4 %21} histograme] Mg £ o BERY SEEAA 29Fe #Es

1zt g4 & BREMEk #EFdA.
2. BRIl Eol Eindel wteb 2 \AEST of @S REH—ike]l 2o Fgid.
3. Y LRy HEe] BgAIeL vl £9 salicylic acid, chlorpheniramine maleater c} ¥
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