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Studies on the Content Uniformity of Pharmaceuticals

On the Content Uniformity of Phenformin Hydrochloride
and Chlorpheniramine Maleate Tablets

Kyung Ja Baek and Jae Ick Yong*

(Received April 14, 1976)

120 tablets of 25mg phenformin hydrochloride tablet and 4mg chlorpheniramine
maleate tablet, vrespectively, were assayed and analyzed to obtain , basic data
on the content uniformity of domestic pharmaceuticals,

All of the tablets of phenformin hydrochloride and ‘that of chlorpheniramine
maleate were met the requirements of the test for weight variation and content
but no regularity was found in the content unformity specifications.

In case of chlorpheniramine maleate tablets, standard deviation of active
ingredient content of B maker was 4.1% and that of C maker 7.1%.
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SRR, EEFAERR, S8R FARC A HRENBRS S Wit £l KAEEA o
of W3 K 9 HEETES RE WiTstel ot

vk BT FEMIEIALS 35 —ikel o WEARA d3E {EkAEE BN EER
Bl Eashay EERAEWNRC 63 BERAA N EEY RHEMLE IR &l
B—3A grbe A& A HAlew o] RABAE EXSS & WS RVRE #
fEsl7] $ste] 19604 FDAS] Wiley 7} coatent uniformityzES #R%E3 olF USP
XVI> W NFX[»d 5&o= content uniformityREse #RiEsA 51 Aolvh.

o So] R Gmel LK AEq mmiza RERel F& BIEmd ddAe
content uniformityi{5e] SEHo] WAsw USP @ NFAdE® —Mez 5
EEo] S0mgol skl EZUZEMIC of ste] o] MES HEstw slth

Content uniformityi{Bge] VIS BEEFZES EEM aRBFE EFES FERAN
o2 gttty BiEel wEstA A, SR FEhel L& Rkl B34 Ea=
7l ol B, el RERET EEREERC o ade BSd ¥ & Ao

HerseyZ24 multicomponent powder mixtured] A 2] particle size, EAF:H, {Eﬁ@
S HEEIRGRES Woestd M3l mixing indexs}e] BARE HEBEMo=E FHEstg o
Samyn#%2.5 aspirini} lactoses} 1 RARBES BEIHELE o= G =eb LB
W gleh

#4009 INAHgE, PAS-Cagi, prednisolonefi®] content uniformitye] $istel #idt
uk gt

=3 e e WHO| {ksl #gsln Q5 BiF $elvetel SEEmAA B
OE 7HxA ® GMPAE EHAIT Y& Bl wio HikEHpre #F B LER
7, REEEEESS FESE Tho 2 Aoz BESH 1 —BEEoE AHARS Bt
i g& USP XK” % NFXN®d ks RE-S A&sty BA hlgh —Hs HR
o2 Rt 2 R X-R control chart” ' & R, °l & Bd MEsel 0l KR
< A7l W&t whol vt

" L

BB E —phenformin hydrochloridegz(25mg/tab.  #ijii#%, A), phenformin hydroc-
hlorideg (50mg/tab. i/, A), chlorpheniramine maleateft(4mg/tab. wHiiim, B),
chlorpheniramine maleategg(4mg/tab. RS, C), ethyl ether(Fy:, 4##k), sulfuric
acid(FVE, 45#%), sodium hyproxide(FYE, 4%%k)

ﬁiﬁ—Spectrophotometer(Hyitachi—Perkin Elmer), chemical balance(Mettler H35)
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EEstad e
BEEEkae] €BM%E—phenformin hydrochloridegz 9 chlorpheniramine maleate
9 EBRHIELS USP XK Jikd fKatgdch

R U B

" USP XW, XK S3NF XH, XNo content uniformity 5% 3588 H W& Content

uniformity FBHEL olu] USP XV ¥ NF XIoA RO £4& 6@mES fMdl %
stef @Rstgon U.S.P XW A= gl 745%H, 24K 8RE, NFXE'WAA = &
# 12658, 2AM 17FHHE Aol content uniformityR$Be BASA L B lotAedl
A9 ZRALE AT B SEEES BEY 99 2o MEHL Hros USP XK

8 NF XNoA+ 2 BHusERES %ﬁl AR Eul ok} KRR REEE ‘%75
3+ sterile solid, sterile suspenszon?l]—:(] o

FEL AE RHT #Ro Table [, I, H, N4 32vh

Table I—The Number of Applications of Content Uniformity Specifications in NF Xﬁ

and USP X
Do Total Monographs ‘ Adopted Monographs - Percent of Reative Frequency
sS4 S . o
Forms  USP NF USP NF UsP TNF
Tablet 157 . 199 74 126 47.1% 63.3%
Capsule 36 44 8 17 C o 22.2% 38.6%

Total. 193 243 , 82 143 42.5% 58.3%

Table I —The Number of Applications of Content Uniformity Speciﬁcations: in NF
XN, and USP XK

D Total Monographs Adopted Monogrophs  Percent of Relative Frequency
osage

Form usp NF uUsp NF USP NF
Tablet; 179 178 . % 124 53.1%  69.7%
Capsule 49 < 41 11 20 o 22.4% 48.8%

Total 228 219 106 144 46.5%  65.8% -
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Table I —Minimum Contents of Active Ingredients for the Tablet Monographs in Which
Content Uniformity Test is Adopted

fontents of Active  ysp xx  Belative  npxw  fercent of Relative
Img> 16 16.8 10 8
Img~ 5mg 27 28.4 52 41.9
6mg~10mg 17 17.9 20 16.1
1lmg~25mg 19 20.0 24 19.4
26mg~50mg 16 16.9 17 13.7
50mg< 0 0 1 0.8
Total 95 100 124 100

Table ¥ —The Limits Specified in the Potency Definition in tlhe Tablet Monographs in
Which Content Uniformity Test is Adopted

Offical 90~ 90~ 91~ 92~ 925~ 93~ 94~ 95~  Miscel- Total

Compendium 115% 110% 109% 108% 107.5% 107% 106% 105% laneous
USP XK 2 35 0 4 0 27 3 13 11 95
N F XV 3 62 0 3 4 27 15 3 124

Table V—Active Ingredient of Phenformin Hydrochloride Tablet(25mg/tab.A)

Subgroup Recovery, % The The Range Mean
1 2 3 4 Larget(L) Smallest(S) (R) xX)

1 101.3 107.3 98.6 106.8 107.3 98.6 8.7 103.2

2 98.2 98.6 103.2 95.4 103.2 95.4 7.8 98.6

3 97.3 97.5 93.6 96.8 97.5 93.6 3.9 96.2

4 101.3 99.4 98.6 99.4 101.3 98.6 2.7 93.7

5 104.5 100.5 100.6 97.1 104.5 97.1 7.4 100.7

6 97.6 97.1 99.4 97.6 97.4 97.1 2.3 97.9

7 99.8 95.5 98.2 105.7 105.7 95.5 10.2 99.8

8 97.6 99.4 102.9 96.2 102.9 96.2 6.7 99.0

9 98.9 100.2 104.1 97.5 104.1 97.5 6.6 100.2

10 100.2 94,3 97.6 102.1 102.1 94.3 7.8 98.6

11 100.3 100.6 101.8 99.4 101.8 99.4 2.4 100.5

12 102.1 97.6 102.2 98.2 102.2 97.6 4.6 99.9

13 100.8 101.3 99.2 101.0 101.3 99.2 2.1 100.6

14 104.8 98.2 98.1 100.0 104.8 98.1 5.9 100.3

15 97.8 99.8 99.8 98.4 99.8 97.8 2.0 99.0

Total 8l.1 1,494.6

Mean(X) 5.4 99.6
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Table I, I, W, N4 ¥ upel Zo] content woiformaty FH&HAHEC] FABB = 42
el Bot wom, USP XVH(SeH : 47.1%, 2AM :22.2%), NF XH(gM:63.3%, %
AW :38.6%) A mch USP XIK(§eml:53.1%, 24K :22.4%), NF X (g : 69.7%,
FAH :48.8%) A Ehnslgleon ERGY FEAVN(EAIEGE)N dAAE 1~5Smgxe] 7}
28.4%(USP XIKK), 41.9%(NF XN)= b4 motch. |

=% BRMALERES fHs aEfEe 90~110%7F 3574 (USP XK) 6271 (NFX
V)= 713 gt )

HE2l ks §BBIE—Phenformin hydrochloridefﬁ(%mg/tab. A)Y ROEBER:=
Table V&) Zt}.

Table Vol A data®] 2&HER):

R=H\KME(L)-F/IME(S)=107.3-93.6=13.7

Data”} 6070l 22 9 42 8z 39

9 F@) & oL n

Table VI—The Frequency Distribution Table of Phenformin Hydrochloride Tablets
(25mg/tab. A)

Classes Boundary Class Frequency ~u fu fu?
of Class Mark )
1 93,0~ 95.0 L 2 ~3 -6 o8,
2 95,0~ 97,0 9 4 -2 -8 16
3 97.0~ 99,0 98 . 21 -1 -21 21
4 99.0~101.0 " 100 17 0 0
5 ' 101.0~103.0 102 9 1 9
6 103.0~105.0 104 4 2 8 16
7 105.0~107.0 106 2 3 6 18
8 107.0~109.0 108 1 4 4 16
Total ' Tf=60 -8 114
2
Mean Zl o ‘E,'f;‘ =1.9

A7) Table V,,% datad 7}xi Table o} o] EMIHHRS fERSIA o BB g
oA = FHE A EEREE THE KR THMEE)=9.7%, BEEEEE=27%09
t}.

Y = , =2fu Xo(Assumed mean): 100
FHNEX) =Xo+K - >t K(Interval of class): 2

=1004+2« (-0.13)=99.7%
FHRS) = (SFuwy-~EE00 ) g

= (114- (‘ég)z } e 222451.7
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=2.7%

EHRE 100(1-P) %<l BFH po] FHEEN 2 FBEAE 474 X—t v, «/ o <#<

X4t v,0 Z== B Xtty,p Sl dstel 78 & 2Bz 47 Bk 271n=60
BEATHX=99.7%, FARGEERZE s=2.7%2 9% P=0.01) FHBERAE &3 zoh

t—#iZed 4 P=0.01, n=600] 22 [HE v=60—1=59':60°ﬂ P LFE teo 0r0rS
2.660, 13t 5ol o stel EEMALS 99.7+2.660 -2 =99.740.9%

afebx Ehgol k=l phenformin hydrochlorldeiﬁ(25mg/tab. A) Gy glsle] =72
HHS st 4& ER(ERBEEE 74T o 222 Tigo] 99.7+0.9%7F o A
99% 0] vt.

Eq 78 o*F 2T EHABEEC Y EESHMET 27 nol A S#S s
A 0 FRA/BAROE Bk n-1d # AT gl FA sl BEE
#% oo EEERL

Table VI—Active Ingredients of Phenformin Hydrochloride Tablets(50mg/tab.A)

————2] 9% [FHERo] =2 L3 sample size

Subgroup Recovery, % ) The The Range Mean
1 2 3 4 Largest(L) Smallest(S) (R) X)

1 99.4 101.0 102.2 101.3 102.2 99.4 2.8 101.0

2 100.8 103.3 105.9 102.9 105.9 100. 8 5.1 103.2

3 1013 97.1  98.7  99.7 101.3 97.1 4.2 99.2

4 96.2 101.3 99.5 102. 4 102.4 96.2 6.6 99.5

6 102.2 103.2 102.1 98.6 103.2 98.6 4.6 101.5

7 99.4 101.3 98. 4 96.8 101.3 96.8 4.5 . 99.0

8 101.3 102.2 99.7 103.2 103.2 99,7 3.5 101.6

9 103.2 98.9 100.5 97.9 103.2 97.9 5.3 100. 1

10 98.2 102.5 98.7 101.3 102.5 98.2 4.3 100.2

11 100.5 101.3 101.4 101.0 101.4 100.5 0.9 101.1

12 101.3 96.3 102.2 99.2 102.2 96. 3 5.9 99.8

13 100.6 105.7 100.5 104.8 105.7 100.5 5.2 102.9

14 100.8 104.1 99.5 101.3 104.1 99.5 4.6 101.4

15 99.7 98.2 94.4 97.5 99.7 94.4 5.3 97.5

Total 6.9 1,507.9

Mean(X) 4.6 100.5
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Table V[—Active Ingredients of Chlorpheniramine Maleate Tablets(4mg/tab.B)

Subgroup Recovery, % The The Range Mean
1 2 3 4 Largest(L) Smallest(S) (R) xX)
1 99.7  109.2  98.5 108.0 109.2 98.5 10.7 103.9
2 95.3 96.7 1024  9L7 . 102.4 91.7 10.7 96.5
3 94,9  102.4 923  95.8 102.4 92.3 10.1 96.4
4 100.9 98.8 95.5  102.4 102.4 95.5 6.9 99.4
5  105.1 96.4 979  93.2 105.1 93.2 11.9. 98,2
6 97.6  103.3  99.7  97.6 103.3 97.6 5.7 99.6
7 98.8 949  100.0  109.5 109.5 94.9 14.6 100.8
8 96.7 98.8  95.8  9L7 98.8 91.7 7.1 95.8
9 97.0 99.7  100.9  99.7 100.9 97.0 3.9 99.3
10 - 102 1068  98.8 10L5 106.8 98.8 8.0 102.1
11 100.9  10L5 10L.5 1039 - 103.9  100.9 3.0  102.0
12 103.3 95.8  103.6 - 96.7 103.6 95.8 7.8 9.9
13 94.6 95.8  98.8  102.4 102.4 94.6 7.8 9.9
14 1083 9.6 9.6 9.8 1083  95.8 12.5 99.8
15 96.7 98.8 1048  99.4 104.8 96.7 8.1 99.9
Tatal . 128.8 1,491.5
Mean(X) 8.6 99.4

Table X —Active Ingredients of Chlorpheniramine Maleate Tyablet_s(tmg/tab.'C)

Subgroups . Recovery, % The The “Range Mean
1 2 3 4 Largest(l) Smallest(®) (R) (X
1 109.5 98.8  105.1  98.5 109.5 98.5 11.0 103.0 .
2 99.4 92.3 1024  96.7 . 102.4 92.3 10.1 97.7
3 9.1  106.8 120.2  98.5 120.2 96.1 24.1 105.4 -
4 110.4 9.7 104.5  95.5 110.4 95.5 14.9 1018
5 88.7  110.1  87.5  96.4 110.1 87.5 22,6 95.7
6 96.7 98.8  89.6  99.7 99.7 89.6 10.1 96.2
7 1024  89.9 958 104.8 104.8 89.9 14.9 98.2
8 82.7 98.8 106.3 107.4 107.4 82.7 247 98.8
9 96.7  103.3 943  96.7 103.3 94.3 9.0 97.8
10 92.6 9.7  98.8 109.5 109.5 92.6 16.9 100.2
11 99.7 87.8  101.3  104.2 = 104.2 87.8 16.4 98.2°
12 108.6 85.4 99.7 88,7 108.6 85.4 23.2 95.6
13 102.4 96.7 108.6  101.2 108.6 967 1.9 102.2 -
14 1033 1024  89.9  99.7 103.3 89.9 13.4 98.8
15 96.7 96.7 117.3  104.2 117.3 96.7 20.6 103.7
Total . . 243.8 1,493.3

Mean(X) | / 183 996
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6091 EEAS] EHEfEE 2.7%9 RHEEREFEEY 9% FERAT o Zeh
HEE v=(60-1)=59=60
xzo. 05 = 92. O xzo. 995 = 35. 5

JEOXT 72 60X
/ 52,0~ <<V 733

S 2.2%<0<3.5%
2B 99%9 HEES AL FolAl EAL 2.2%<e< 3.5% BEFEE A&
#@EozrE ¥ Aol & & Urh
Table VI-> phenformin hydrochloridegg(50mg/tab. A) &EHIE #HFolth
Table i®] data® 7143 Table VIt o] EEAmEd & F8(X), BREL(s)E
Fak9 X=99.4%, s=4.1%°15o

Table X9 data® 7}A 3. Table V= o] EEoAigkdl] sl F15(X), EHRE(S)
2 73 X=99.5%, s=7.3%c]3t}

Table K¢ datad s}x1 3 Table Va} o] EFH MK Kkl 431';7(3(), BEERZE(S)
2 Fae X=99.5%, s=7.3%0qt}h

Table X& oF2] Table V,VI¢] phenformin hydrochloridegs(25mg/tab @ 50mg/tab)
9 & &S 7173 n=4, subgroup 15, HWER), 4315()'(), BEi¥ERE (0), 3 sigma limit,
UCL(Upper Control Limit), LCL(Lower Control Limit), 3sigma (Individual)¢} USP
XIX< phenformin hydrochloride§ts) & BEE(90~110%)s} USP XIX¢] content uni-

formity 3] 4 BHE(85~115%), n=4w 90~110%3} n=202 9 90~110%F R}
< B A B(%)E JErd Aoth

Table X —Analytical Statistics Obtained from Phenformin Hydrochloride Tablets (25mg/
tab., 50mg/tab.A)

_ - Rate of Falling Out (%)
Samples R X ¢ AR UCL ILCL 3¢ 90~ 8~ n=4 n=20

110 115  90~110 90~110

X 5.4% 99.6% 2.6% 3.9% 103.5% 95.7% 7.8% O 0 0
Y 4.6% 100.5% 2.2% 3.4% 103.9% 97.1% 6.6% O 0 0

Mean 5.0% 100.1% 2.4% 3.65% 103.7% 96.4% 7.2

X, phenformin hydrochloride(25mg/tab.A); Y, phenformin hydrochloride(50mg/tab. A).

UCL=103.7%, LCL=96.4%, o] < n=42 -] 302 subgroupd &K ZFigol
103.7%~96.4%2] #HE o4& Bkddl.

E3 o] AL USP B3R % & (phenformin hydrochoridegy) #HE(]ldl = n=20 =&

2 ol Ao ste] AParr)dl 90~110% HiEel = wietA] sample sizeE: A (n=HE
B ATE RBS T subgroup 304 (120+4) BF7F 90~110%0] o]/t HEHK

20/ E=x 2 MBS AL RBAL A £HE T HERG F47 £ dFs BREn

=
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upper specification limit=X+3¢=100.1+7.2=107.3,

lower specification limit=X-30=100.1-7.2=92.9,
ol A& HERT Mfr(12082)° FiLEd d¥ HHERo] »F 92 9~107 3% #iFlel Eol7t
+ Eodceh. & o4

EHHTS Bl x5 Prig—3o=s=p+30) =Pr(|t|=3) =2x 0. 49865 =0. 99730
OBz B3R 92.9~107.3% HE Wo= BT Hold MR (1-0.9973)=0.0027, =
0.27%011 BT Aolwh. A walA individual assayE @il E 1208 mF7E 92.9~
107. 3% Eo 7+-& Eekslw phenformin hydrochloride$g?] content uniformity - H:#g
A &H~15% = T o2 & ded ¢ & ok BEE= ol EMfEA 8~115%
Eylold AL & #E ith

Table Vo u}& X =R control chart& {ggshs Figure 13} ).

107

105 '
103] : uct
S101E \ P - 7
X 99t \/ A —
97t

osf et
%)r

13 uct
11F ,

9— ' .
3 S NN/ AN ;

]234567‘8910”12131435
Number of subgroup

- Figure l—f(;R Control chart of phenformin hydrochloride tablet(éSmg/téb. A).

Table K& o2 Table W[ 3l Table X9 - chlorpheniramine maieate%(4mg/tab)ﬂ]
et EEE 7FA I Table X o fERikol ofe} fEREE Aol e}

Table XI—Analytical Statistics Obtined from Chlorpheniramine Maleate Tablets(4mg/Tab.) ‘

- - - Rafe of Falling Out (% )
Sample R X ° AR UcCL LCL 3¢ 93~ n=4

=20 .
To7  85~1I5 935107 93107

B 8.6% 99.4% 4.2% 6.3% 105.7% 93.1% 12.6% 1L7% - 0 0 0
C 163 9.6 7.9 1.9 1.5 8.7 237 3.7 5

Table X9} wlolvhi R 1208 fMEC] HY SEMA 93~107%, 85~115% 93~107%
(n=4 == 204 4)°] WEE ol HHER(%)E Jebd Aot
AL EE 200 mE 2 LS Bl ERctd MEst: BRERERS HEE(93~107%)
T EEOBAAL $E 9 QoA BH—ie) ZEE dolis] A% FROE EMAL
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2 ogem Be AL 11.7%, Co 7#4% 3L.7%= viehygel. ol AL FHoze UK
(93~107%)ol = & et unit dose® #8aE o EES Fufle WA 2A BH-sAE
Zach= Fukol Dok, 85~115%(content uniformity RS WEDE Holve feml B
o A= fdovt Co BE 5%7 vhebstst

thA] wral A BRI &S BT Z M REEE d=A He B A9 F90
99.4%, Co A% 99.6%% BHE 5T & dov =3 @EEow flEsd @EE Al
257l @astithe AEE £HRo s 74 FHEE F e Aol

Ere AL 20 =t 2 MBS e FHEES HEse f@Rsts Ao o, 1
B = 2~35 0 el RASHA =z EEgES H—tol R oA DA RKil&E
NG e B ahF ol LEsA HE Aotk w@ehd B W Co Mol mF o
K EBEEHH R ] = B Bol wlsl Co #ifhol wietA t @ifol Rivtw ¢d & Yok

By 5o MEXEE 0::4.2%, CELGY BEME 0=7.9%012% B vislA Cimel
A ate Ad A BEES BETH ie BRS S22 #HEhikel WA ¥

skt

Z CHifhe BAY BHHE o=4.20| 1 ARKE 1204 MRARE RS-

ns? ns?
o S=x%. 095 H P Zx%0. 0050 2R

ns2 60x7.%
T IL )

Eﬁaf‘; V=60" =59:—160, xzo. 995=92. 0,

nst ) .
S >aol B2 Al ok

B2 SR St @mstdch e HEe 2R HBEL 1% Tl

Z C¢] chlorpheniramine maleate§i(4mg/tab.)e SRS e BEMAS Szt
oo F¥ F gem ot CMFe 1zx Fstt: AL BHFL Yok

B o CHMGE /AL aRAEES F@Estd vd g3t Zeth

B2 upper specification 11m1t=X+30=112.OA
lower specification limit=: X 35 =86. 8%
C <] upper specification limit=§(+3a=123.3%
lower specification 1imit=§(—-30=75.9%

7] A £ Chlorpheniramine maleatefe] AEE %E%@@(ii—&r) 93.0~107.0% x.
o B gl Co #Fe] Eoh wolvty glonz ofF makerd A= Ba, Fh, KES 19—
b, FTREHF 2 FEEY EBERES FAHEsY axuRe B—E 3o natural
tolerance® AEE HK Sl specified tolorancests] X8 L8 HES 7€ Ao =
kdreh & X-R Chart® fFRstel Re) e $9 4 A& EHE Fobiok & Aolvh
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1) 240820 BEAIEE MEHERE =57 USP XIXY #HE(SE, EBREES)A: B
iAot el EEY SEB—-He 2 REESR Zgc

2) Chlorpheniramine maleategt(4dmg/tab. )9 A9 B makerBlfe R4S S8 HEHilg
WZE7t 4.1%, C maker?] BRL BFERFES 7.1%=24 % makerZts] REFTHEE
o 8% JeEa i)

3) Phenformin: hydrochloridegi2] 7&—?—(25mg/tab A)? ASe BEREET 2 7%
(50mg/tab. A)8) A& BBREES 2.4%2 RS Bl AAFS FEFEEe 3
olzl& RS e

e 3
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