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(&) o 5,
Cig il Bas Ads
c2 = c1 B2 = B1 A2 JHSAI e
198.3 | 199.1 | 168.7 167.5 | 199.7 | 1975 1
199.7 | 201.2 | 171.5 170 199.3 197 2
199.6 | 198.2 | 169.9 168.8 | 201.4 | 2022 3
200.6 | 199.5 | 168.1 167.9 | 200.1 199 4
201.1 | 198.7 | 170.7 169.5 | 196.8 | 200.4 5
199.8 | 200.5 | 168.1 171.2 198 198.6 6
198.9 | 200.6 | 169.6 168.6 | 202.5 | 201.8 7
198.5 | 199.8 | 171.5 169.1 | 2002 | 197.2 8
199.1 | 200.3 | 168.9 170.4 | 201.6 | 199.6 9
199.3 198 169.2 168.8 | 197.2 | 203.2 10
199.6 | 199.6 | 171.2 169.8 | 197.8 199 11
200.1 | 200.1 | 168.8 167.7 | 200.2 | 202.6 12
199.5 | 199.5 | 170.1 170.2 | 200.7 | 200.6 13
198.9 | 199.8 | 1722 168.4 | 199.7 | 198.9 14
198.5 | 198.6 | 169.2 169.3 | 198.6 | 200.8 15
198.6 | 199.1 | 172.1 170.1 | 201.3 | 197.6 16
199.7 | 199.8 | 168.7 168.7 | 200.8 | 200.6 17
200.1 | 199.4 | 170.6 168.5 | 199.6 | 198.2 18
2003 | 198.6 | 171.9 169.1 | 197.6 | 203.1 19
199.5 | 199.3 | 168.8 170.4 | 201.1 199.4 20
199.4 | 199.4 | 169.9 169.2 | 199.7 | 199.8 () Jaesial
0.05-0.85 | 0-0.95 | 0.06-1.35 | 0.05-1.18 | 0-1.45 | 0.10-1.70 | (%) husiall ce Cilady)
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96.33 95.31 96.15 96.05 91.58 94.65 5
96.41 96.23 95.38 97.52 92.10 93.68 6
95.89 95.32 95.24 94.72 95.94 95.65 7
95.74 95.61 97.04 99.51 94.18 90.18 8
95.45 96.12 96.14 98.38 93.44 93.79 9
95.21 95.81 96.70 97.26 90.55 98.62 10
95.83 95.68 96.87 97.81 93.20 93.85 (%) s siaal) Jauusia
0.40 0.33 2.05 2.04 1.66 2.54 el Cilasy)
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c2 c1 B2 B1 A2 Al

100.9 101.2 88.61 86.11 100.9 100.3 1 Caas

99.7 98.2 81.59 82.49 98.3 98.1 2 :
102.6 102.5 87.05 88.01 101.6 101.2 1o

97.3 97.5 79.58 81.29 96.5 98.6 2 ’
100.8 102.6 88.15 88.44 103.8 102.8 1o

98.6 97.6 79.55 79.16 96.7 97.5 IR .
100.9 102.4 87.95 85.54 102.6 102.5 1 Caas

98.6 97.1 79.59 81.56 97.1 97.5 IR )
102.1 102.1 88.11 85.12 99.8 101.2 1o

97.1 97.5 78.28 81.97 102.1 97.5 2 :
101.5 101.3 88.43 86.55 103.1 103.8 1o

98.6 99.1 79.17 79.65 96.5 98 2 °
101.9 101.9 89.24 86.31 100.2 100.7 1 Caas

97.9 97.8 82.15 80.09 99.2 97.5 IR ’
101.7 100.9 88.31 89.66 98.2 100.6 1o

98.1 98.6 80.25 79.64 99.9 97.2 2 s
101.9 101.6 79.05 86.55 101.1 103.5 1o

97.9 98.4 91.05 80.85 98 96.9 2 ’
100.8 100.8 78.99 89.34 97.1 98.7 1 Cias

98.6 97.9 88.42 79.16 98.6 97.7 IR 10
99.87 99.85 84.17 83.87 99.56 99.59 (ile) Jausial
0.17-2.73 | 0.90-2.75 | 3.39-7.10 | 1.48-6.18 | 0.23-4.25 | 0.71-4.22 | (%) hugiall ¢& cilady)
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(%) sl Fypia) Tyl , ,
2 S| o
c2 C1 B2 B1 A2 Al

95.25 95.11 104.41 102.77 95.40 94.43 laas
89.87 89.06 89.95 92.28 94.66 90.21 Qe !
95.87 92.97 104.48 104.84 94.74 93.71 laas
89.64 92.6 90.64 92.77 88.31 89.95 Qe 2
94.62 92.67 105.83 105.86 94.02 95.94 laas 3
88.97 89.87 89.39 91.26 87.65 90.12 2 aas
95.45 94.43 104.65 104.36 93.52 95.09 o
90.87 88.57 92.26 92.65 88.04 93.11 2 aas 4
94.66 96.89 104.23 104.97 93.19 97.18 leaas
90.21 89.15 90.41 91.26 89.07 92.72 Qe .
95.81 97.98 103.21 104.32 95.22 94.21 leaas
90.88 93.25 94.59 93.35 90.51 90.40 Qe 6
95.61 95.64 109.74 105.21 95.02 95.12 o
89.76 93.84 95.74 93.08 91.08 90.60 2 aas !
94.58 96.64 104.75 105.47 95.92 95.44 o
90.66 93.11 91.99 93.83 89.90 90.05 2 aas 8
96.14 95.49 105.34 104.63 94.67 94.97 laas
89.68 92.72 92.17 93.05 89.10 89.33 Qe ?
96.08 94.88 105.71 104.31 95.42 93.90 laas
90.11 90.4 89.68 91.86 88.94 89.75 2 Caal 10
95.84 94.23 104.88 106.14 94.03 93.70 o
89.64 90.6 92.45 93.56 87.44 89.06 2 aal 1
94.32 93.89 103.50 106.06 95.02 95.83 laas 1
88.71 92.08 89.91 94.01 90.60 92.60 Qe
95.17 94.21 109.11 104.55 94.65 94.58 laas
90.34 94.21 95.64 93.85 88.53 89.87 2 Caal 13
94.33 97.25 108.65 104.69 94.95 95.55 laaas ”
89.64 93.74 95.08 92.98 90.45 88.57 2 aal
96.07 95.08 108.65 106.07 95.01 92.08 laas s
89.54 92.91 94.78 93.51 91.58 89.15 2 aal
92.61 93.44 99.06 98.91 92.22 92.57 (%) ssinall laigia
2.82 2.44 7.20 6.19 2.89 2.58 @bl dijaiy)
11.57 9.93 14.4 12.38 12.06 11.09 AVid
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e Ji ol AV o o Cua i) 8 Lulas ciliglall paen 8 o0 Gilatl) ciis
& am Al Sl dabldl) aladiad o Glahall e aaall cay (15) AV Jeall ded
aaghsll Gllasiae e 2011 ale [68] Zaid g a6 ) AuhallS gginal 3 dulaie Coliasl
sl (105-95) (gysinall Jlaall o el ddee o a3l e auen sine QS Cun
SETSTME PO

1) (b

S i G Al ayeS de dgmaa a3y can Luli A 4S80 clagriae cul
S Al s B dad Qld edd C A0 Glagiias oSl Lhid Cy B 45yl il grias
oadill Lib Gl lla € 13 Lad Al e (adidy Ol padd B 4558l Gl e Ciliadl
oalad () (7-6)5 (6-6) Mol mag simally (sl Luilad e oSl Adeny asiy (oA
ol dandiadl il grcaal) Calialy (gginals o))
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Al el dlee e A3l dpag il il giias Cilialy Gjsll uilad Ll 1(6-6) Jsa

(&) 039
Cis,a Bis il 4, &,
c2 c1 B2 B1 Giall | iagicaal
ol L Cpa <l Cya <l
109.6 108.2 87.65 89.36 88.71 89.11 s
91.32 90.33 77.55 75.15 73.27 74.67 2ol !
107.6 108.9 89.7 87.45 89.94 89.55 laas
90.67 91.55 76 75.15 76.88 76.48 2 aal 2
106.5 107.9 90.35 89.82 88.16 87.85 laas
91.79 90.11 76.65 73.58 75.94 77.2 2 aal 3
106.5 107.9 88.95 89.15 87.45 88.45 laas
90.98 89.79 75.35 76.05 75.89 79.34 2ol 4
106.7 108.9 90.05 89.56 86.52 89.85 laas
91.97 90.54 80.35 73.94 77.2 73.76 2ol >
106.7 107.5 88.9 90.61 87.72 88.35 o
90.85 90.12 73.75 75.39 74.69 76.09 2ol 6
105.9 110.1 88.95 89.36 88.76 88.06 o
90.67 88.22 76.2 75.64 75.06 77.03 2ol !
109.1 106.1 90.21 90.01 89.31 90.37 laas
91.61 89.68 72.09 76.35 74.74 77 2 aal 8
105.9 108.7 91.77 90.37 88.9 89.05 o
91.47 89.15 73.73 73.43 75.05 74.95 2ol ?
106.5 107.5 90.85 90.95 89.08 88.25 o
90.66 89.99 72.25 75.75 77.48 76.89 2ol 10
99.14 99.05 82.56 82.35 82.02 82.61 (&La) Jacugiall
6.81-10.59 | 6.27-13.41 | 6.07-12.68 | 7.20-10.81 | 6.91-10.60 | 6.9-10.7 | (%) hugidl e ilaiy)

lllaial) s gyaall el pen 2l Sl Al e Aaalil) (g pdall Galas¥) (3 ol
(18 =17 =9 —11) & %7.5 Lausidll (e CalaiV) 3glad Cum (sl Guilad HLaaY dy)gal)
~18) b5 il o Cauai cpyiie dual e (B2l —B2 e —Blali —Bl ) (4 o
alaiul o Gluhall (e aaell copelal il e Caal gopie Jual (e (C2-C1) & o (13
Sle s Al 2002 ale [39] (Teng) e o8 Auhalls sl 8 dilatie e cibail 1) a5 o)
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(%115-85) Jlaall myla claY) (1 %40 335 OIS Cua (Hydrochlorothizide 50 mg) <ila siaas
cnsY) A gl

2l el Alee e i) dpasusysill il giaine Clady (%) (ssina) Gailad sl ((7-6) Jsaa

(%) (ssinall dypiall Ayl
Cis,al Bis,all # o
Cc2 Cl1 B2 B1 aill Aagiiaal)
<l Gl Cya L Ca Gl
110.05 110.09 107.51 109.28 109.54 109.07 laas |
83.91 84.31 86.42 85.84 84.60 84.84 2 aal
108.08 110.08 109.31 109.25 107.81 109.52 ]caas
83.05 82.95 85.45 86.35 85.22 84.77 2 ual 2
109.78 108.01 110.40 108.59 108.87 106.73 laas
80.12 81.99 82.64 84.47 79.21 83.99 2 aal 3
107.45 106.21 110.41 109.64 107.67 108.17 leaas
79.84 84.06 84.99 84.16 84.05 77.67 2Cual 4
110.41 111.31 111.79 108.33 107.07 107.71 lcaas
82.32 82.47 83.79 84.72 84.74 83.68 2 aal >
109.25 108.55 110.65 110.21 108.54 107.32 leaas
80.01 80.09 83.02 82.95 82.56 82.64 2 ual 6
108.14 106.94 109.77 108.94 109.59 107.44 laas
79.58 83.88 85.11 83.17 83.68 86.51 2caal !
108.22 110.21 107.56 110.01 109.89 109.18 leaas
84.02 87.25 88.55 85.19 83.02 79.22 2 ual 8
108.11 109.54 107.64 110.39 108.65 107.12 laas
82.35 83.11 86.66 84.7 86.01 85.60 2 aal ’
109.51 107.45 107.66 109.26 108.55 107.97 leaas
79.18 91.08 84.77 83.49 83 86.03 2 Caal 10
109.31 110.21 109.25 110.38 107.43 109.63 laas
80.95 87.02 85.07 83.78 80.82 86.68 2 aal 1
108.69 111.08 110.71 109.25 109.66 109.06 leaas
77.65 83.20 89.24 82.38 82.46 77.39 2 ual 12
110.06 109.75 110.46 110.17 110.08 108.92 laas
83.15 81.09 82.94 83.25 83.21 83.25 2 Caal 13
107.84 107.45 109.65 108.25 107.31 106.91 leaas
84.47 82.64 84.05 84.15 84.61 79.67 2Cual 14
107.49 108.51 108.76 109.11 110.04 105.95 laas
78.55 82.22 83.94 84.19 84.02 85.78 2aal 15
95.05 96.42 97.27 96.79 96.06 95.61 (%) s ginal) Javugia
14.1 13.004 12.47 12.85 12.94 12.86 @bl Cifaiv)
31.66 28.08 26.18 27.41 28.32 28.61 AV,
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2l Sl Alee e Al @) Calaty) Baan A1, el Luilad lad) g LkaY LS
Lle (15 (o ST claball g 3 cul€ AV of Gum gginad) Guilad HLEaY )il il
(123.1-73.8) g 61 (0.75M=1.25M) Jlaall pain lgran 2 Gilaidl ssinall o

ssiaall o Glagad) juS dlen ashy il (adill b duhal ciage jlad) el &
(976)5 (8-6) sl & daiage ity adly ol Silee (s Ll Auhal jhd Lasly

Gilaadl (ssine o 2l A gaall ju asty @A) pasil) Hil A5)Ed i las) & :(8-6) Jsa

B2 B1 Bis,al

Cya L e L paddl)
0.14 0.13 Agguaal T
2.000 Al T

A Sl e O Sl L) 58 Laa) i :(9-6) Jsas

B2 B1 B is,a

Cpua Gl Cya Gl gedudd)
0.94 1.01 dysuaall F

1.84 Lgaal) F

3 Y Jully dganll ail) e sral dyswad) 2l G (9-6) 5 (8-6) calsaadl (e Jaadls

ST ele Al &l dlee e daill) Galadl gsinadl clavsio G dgilaas) dual @3 5458

ilee o Liliaal Luaal ) Alls A a8 Y LS L o Lla 5ol Llany agiy @) (il
-l sl
:(Saad) (C

(11-6) 5 (10-6) Nsaal) mumsys Caaiiall & il sruaall oSl €l alaind Lyl
Al e )aSl (gsinally ol uilas (g)laal
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Oy sl lee (e AUl dpagusysill il srame Cilialy G55 Guilad las) 1(10-6) Jsaa

(%) ¢ .
C 4s,a B s, A is,a) qim Ungiiaall o3

c2 c1 B2 B1 A2 Al

119.1 116.5 92.2 86.11 120.3 118.3 1 o

76.5 77.8 70.5 82.49 76.3 81.3 2 !
117.4 117.5 90.86 88.01 119.6 115.2 1 o

77.4 78.2 70.14 81.29 76.3 81.5 2 Ciua 2
118.6 117.9 89.91 88.44 120.5 117.4 1 o

75.8 79.1 68.39 79.16 76.3 78.4 2 Ciua .
120.5 121.1 91.81 85.54 120.1 120.2 1 o

77.9 75.6 70.99 81.56 73.9 79.1 2 Cual 4
121 117.9 91.95 85.12 117.3 116.9 1 o

79.1 78.2 69.05 81.97 75.2 81.5 2 Caua .
118.6 114.3 91.31 86.55 122.5 120.6 1 G

79.8 79.2 71.19 79.65 75 76.6 2 Caua 6
117.8 116.9 90.29 86.31 119.2 121 1 o

76.9 74.5 68.41 80.09 76.2 74 2 Cual ’
119.7 120.2 90.66 89.66 118.6 123 1 o

76.3 78.6 67.34 79.64 74.9 71.2 2 Caua 8
118.5 119.6 88.87 86.55 121.5 123 1 G

78.9 77.9 69.93 80.85 74.4 73.3 2 Caua ?
119.4 118.6 90.05 89.34 119.6 122.1 1 G

78.2 77.1 72.25 79.16 74.5 75.9 2 Cual 10
98.37 97.83 80.30 83.87 97.61 98.52 (i) bauugial

18.87-23 | 16.8-23.7 | 10-16.11 | 9.7-17.9 | 19.8-25.41 | 17.4-27.73 | (%) bugiall ¢ cilaiy)

Jal (A1,A2-B1,B2-C1,C2) dugyndl cilaghll spen & (ygpdall ladyl (583 ol

O luhall e aaell Cipelal L %7.5 eha¥l paes 3 Jawsiall g Cibad¥l Hslad dua gl uilas

Glagnae o Al Al il 8 dwlaie e bl ) gon oSl alaa

Qs oe %149.5-49.9 (o ehaV) (s A DY) #gs Cus (Cyclobenzaprine)
[69] Ao 51
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OSadly 5ol Alee (e Al dpan) ) il giae Cilatl (%) sinall Guilad Ll ((11-6) Jsas

(%) s saall dygial) Ayl )
Cis, B, Ads,2) ::m Asghiad) )
C2 C1 B2 B1 A2 Al
110.02 | 10985 | 112.39 | 109.66 | 11035 | 107.54 I
78.64 74.51 78.64 74.96 73.40 71.96 2o !
109.64 | 111.64 | 11221 | 111.03 | 11037 | 107.06 I
74.59 79.01 73.12 78.68 68.97 72.28 2 2
11001 | 10875 | 11089 | 109.18 | 10954 | 107.87 [
78.05 77.94 73.53 75.88 69.38 72.39 2 .
11134 | 11105 | 11091 | 10940 | 11047 | 108.69 [
73.68 74.51 79.48 75.97 70.75 68.62 2o !
10988 | 11031 | 11227 | 107.80 | 107.89 | 106.21 |
70.21 76.91 78.98 74.16 69.21 72.10 2 >
111.09 | 11207 | 111.24 | 11005 | 10825 | 108.08 o
78.03 79.01 74.54 76.41 70.33 71.49 2o 6
111.47 | 109.55 | 110.08 | 109.68 | 109.81 | 108.95 [
75.05 72.92 75.54 77.87 70.50 72.05 2o !
10985 | 109.86 | 110.67 | 10931 | 109.78 | 108.19 [
74.51 78.54 79.07 77.38 72.74 77.02 2o 8
10811 | 112.05 | 11079 | 11034 | 11041 | 110.40 o
77.16 73.95 76.14 77.66 70.04 76.27 2o ?
11231 | 11041 | 11175 | 10745 | 11088 | 110.55 o
77.95 78.69 72.93 77.37 69.54 75.64 2 G 10
108.04 | 10964 | 112.08 | 11096 | 107.54 | 111.64 I
74.35 76.99 76.73 77.29 70.30 73.95 2o H
11022 | 10985 | 11046 | 11099 | 10748 | 110.38 T
70.14 77.74 74.47 77.38 73.93 73.52 2o 12
10879 | 111.02 | 11071 | 10874 | 11007 | 110.34 o
74.33 78.08 79.08 74.45 70.05 72.35 2 G B
110.11 | 10997 | 11057 | 11121 | 10721 | 109.11 |
77.54 74.11 76.15 74.55 71.08 70.65 i 14
108.08 | 11031 | 10994 | 10879 | 107.65 | 110.05 [ N
74.59 72.19 76.01 76.25 71.91 7211 2o
92.62 93.38 93.71 93.02 89.99 90.91 (%) siaall Baesin
17.78 17.42 17.79 16.94 19.65 18.49 o bl
41.44 39.96 4037 | 39.36 47.81 44.57 AViLg
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dagyall lahall paes 3 oSl oSl Alee e Al o @A Glasl) Gias o) Gl

sl af o We (15 go ST lahll pues 3 Cul€ AVad o Cus gl Guilaslasl)

C2, Cl, ) & couai (3¢23c15¢11) & (123.1-73.8) Jlaall )l X o dailil) Calaidl]
il e (B2, A2, Al

(ALY L Bl —2.2.1.6

Doae DN (35l daslsy 5ol ddee o dailill ALY 8 5Ll (12-6) Jsaall s
A sie S Lgie

Axiiall el ke (e Aaill dpaguil) il s (%) A 5yleall (12-6) Do

Cis,a Bis,a Ads,) o
c2 c1 B2 B1 A2 Al sl
0.63-0.81 | 0.43-0.72 0.42-0.61 0.55-0.73 0.23-0.42 | .0.11-0.41 | dakta
(e <l (e ol
JAITIS ) 25D s | 290381 | 221-3.52 | 2.5-3.31 e ol fore .
422-4.81 | 3.81-4.92 4.18-5.29 3.46-4.77 2.17-2.95 | 1.69-2.97 | cusad

ALl il graaal) dakald Aanlsy Sl ddee o Al ABSH L 5)leal) o ) Jsaall (e Jaadls
Crslad (A0 oda il grad Al 5sludll ae 385) A A58 3 Lagas (%3 e JH)
oSl 8) B, C 55al & %3 oSadls all 5okl dglee e Aailil o5l AESH 8 55l
oo Al ¢ Bl ALY 8 5)ludll Gslaw VT dajiin Al FDA e allay aag () 3 gie S
oanill BlE e Aasll) ABSN 8 5yleal) CculS L sl AL A ) 55 S %3 Sl Alee

) leny LAY (el GLS e i) el ce dgliie Sl Aaleny uaal
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ssiaal) Ao dagial) pusl) A8k a0 A -3.2.1.6

Al )Y & desysill (sine o Aladl Guilias) Chdgug di gl ehal

(13-6) Jsaall & Gamsa geilially (0Sad) — ) —lla siaall adald) ADEN Lol 3k e

el (8 dasnny il (sgine ol Aiple 3G Al sy id UEA) @ 1(136) Jsoa

il griaal)

Lguaall t pd Lguaall Fad
c2 C1 B2 Bl c2 C1 B2 Bl 4)laa
0.92 1.23 0.84 1.26 25 28.40 | 3.18 | 18.64 | .jdakid
0.003 0.01 1.52 1.78 39.75 50.97 | 6.10 | 7.49 | (nSw/dskld
0.58 0.76 0.76 0.66 1.59 1.79 1.91 173 | uSefy

Llgaall t agaal F

2.00 1.84

ail) (15S) CpSadl pay ) pe Aadaldl) A3l sl Aflian) daal ld il dsay i lodl ek
G ele Sl Al o Liliaal) dals @ligh aagi ¥ Laiy o(Adsaal) daill o ST Ayl
Y Ml Algaal) aidl) e ial dysunall aidl) of Gl Jsaall (e Jaadls B2 dakll L A
Lo 20 5ol @bk e Al Gladll ggiad) Gllavgie on ddbas) Ll @b §58 g
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:C)".J&Jbﬂ -2.6
ALalgl) cillagiiaal) o Blaall Gagadll gilii -1.2.6
:daliglly 5sludl) ot —1.1.2.6

iy Aaks JS0 Gl <3 LS ALK ()l il ghniaal ALiglly 85l and elpal

"\_})Bﬂ\ u.})\ﬂ)\jj\ Q_I\LM aulagl j'&}\.mﬁ\ Uand 3(14_6) d}h

(%) Laligl Soludl) buagia
Ne10 wobaall Gilady) (Jsuilysls) 4adal)
N=10
0.50 0.31 5.50 X1
0.40 0.24 5.11 X2
0.29 0.37 10.80 Y1
0.19 0.5 10.23 Y2
0.55 0.25 4.08 1
0.53 0.25 4.22 22

sl po (3805) Lo legi dAlege Ailia ldy aslud JSY) o Y A58 cillasiiae o
Jsiiall aall) Asiadl 350al) e Wl VI e dalia <) Z 5 X 4$58)) cillagrae Loty (Lilal)

.(0/01 (e dsi L_s’ﬁiﬁﬁy‘ sl Coas

(Aaads JS (0 20) (sl eilad Al 8 Aol 3 s g giaally ¢ el (uilad (and -2.1.2.6
S 050 e AlalS Cilla grdaall (sgiaally ()50 uilad (g)laa)
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oS 090 e ALl i)l il srcaad (35l uila laal 1(15-6) Jsas

(&) oo 5
Zis Yis,a Xas ) it

22 z1 Y2 Y1 X2 X1
170.2 169.2 1009 | 101.2 | 200.1 199.1 1
169.8 170.6 101.6 | 103.2 | 198.2 198.2 2
169.4 168.9 102.2 99.8 199.6 200.2 3
169.8 169.7 100.6 | 100.5 | 198.7 199.6 4
169.3 170.9 100.8 | 101.7 | 200.2 200.3 5
170.5 169.4 101.2 | 102.3 | 200.4 200.1 6
169.7 169.8 102.6 99.6 198.8 198.4 7
170.2 170.4 100.9 | 100.1 | 199.4 198.9 8
170.1 168.8 102.4 | 102.3 | 200.1 200.3 9
169.5 169.5 100.7 | 102.6 | 199.7 198.7 10
169.5 169.5 101.6 | 102.1 | 199.7 198.7 11
170.2 170.2 102.9 | 100.8 | 198.9 199.6 12
170.5 170.6 103.1 | 101.9 | 200.1 200.5 13
169.8 169.8 101.8 | 102.8 | 200.3 197.9 14
169.3 169.5 100.9 | 102.4 | 199.6 198.1 15
169.8 170.1 101.2 | 100.9 | 198.9 199.5 16
170.4 169.5 102.6 | 101.4 | 200.1 200.1 17
169.5 169.4 101.7 | 100.9 | 198.7 200.3 18
169.1 169.9 101.4 | 101.2 | 199.4 199.2 19
170.7 169.1 102.7 | 100.3 | 200.3 198.9 20
169.84 | 169.76 | 101.72 | 101.41 | 199.56 | 199.33 (k) Bl
0.03- 0.02- 022- | | 009 0.11- st ce Gl
0.49 1.01 1.01 0.69 0.49 (%)

e A %75 e BB O Lusid) e llasiadl ges ol cibadl G dsaall e Laadls
s (o8 Ailaie gd Mg gysY) sl cilillie ae A8 (5f g yaall cladall
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(%) s sinall A gtal) dpucll

Zis

Y sy

Xis )

22 Z1 Y2 Y1 X2 X1 el
98.22 99.86 96.51 98.19 97.58 98.75 1
98.76 98.62 97.01 98.57 99.43 99.20 )
99.33 99.40 97.49 96.96 98.36 99.41 3
98.27 97.49 97.82 97.03 98.22 98.04 4
98.53 98.29 96.54 98.22 99.03 98.99 5
98.27 99.55 97.03 98.41 99.40 97.01 6
98.51 97.86 98.17 96.48 99.31 98.63 7
98.27 08.48 98.22 97.68 97.74 98.28 3
97.77 99.21 97.06 96.44 97.24 99.37 9
99.33 98.24 97.93 97.60 99.21 99.27 10
98.53 98.70 97.38 97.56 98.55 98.69 ssial hugia
0.47 0.74 0.60 0.75 0.79 0.75 ekl i)
1.12 1.77 2.56 2.74 1.89 1.8 AVis

Oo J8 i) a3 AV a8 G s Gl s 8 gsinall 8 Lalad il sadll ciia
(s2a0sY) sl Cawn) 15 (ol Alls Jsl) AV G
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Glaail o Uil L) ehal o8 ALlS cila ghaaall (ggimally sl (uilas JLaa) el ax
K b ol — ol —la graall dadald aladinly Coaiiall 8 sl dglee s Cua lla il
20 e sl olad sl (gl ccaas o e Jsaall Aagime 15 58 2 oS A8k
s I e (sgiaall (uilady Ciuan
rclbgiiaal) 4aklé (a
Aol e gimal) ilail (ggimally sl puilas ()i (18-6) 5 (17-6) Npaall zeaasn

Cls ide 2.5 Gl sraall Ciliail 8 agitall il o Lle Zakldl) daulsy Sl dlee oo

Aadalally sl dlee e Aaalil) oplilsl) il sz ilatl (gl Guilas laal :(17-6) Jsaa

(&) 038V 5, 5
Zas i) Y, X4l e i
Z2 Z1 Y2 Y1 X2 X1
86.2 87.5 56.63 58.11 101.7 102.1 laas
82.4 81.5 44.49 44.29 97.65 96.19 2 aal 1
87.1 86.5 57.61 56.24 101.1 102.1 laas
82.6 83.1 45.11 44.36 98.38 98.07 2 il 2
86.3 86.6 56.73 58.40 100.8 101.2 laas
83.4 82.5 43.81 44.09 97.89 96.09 2 aal 3
86.8 87.7 57.21 55.92 101.6 102.8 laas
82.8 81.9 45.19 44.78 98.12 96.76 2 aal 4
87.4 86.5 56.43 56.80 101.4 100.9 | YO
81.6 82.4 44.72 43.87 97.55 97.68 2 aal >
85.6 86.3 57.80 56.42 100.6 102.4 laas
83.8 83.6 44.68 45.39 97.74 96.58 2 aal 6
86.1 87.3 56.42 57.21 100.4 100.6 laas
82.6 82.1 45.09 44.44 99.63 96.99 2 aal !
87.4 86.2 57.85 56.71 100.2 102.6 laas
81.4 83.4 43.15 45.34 98.28 96.65 2 aal 8
86.3 87.9 55.74 56.61 101.9 101.9 laas
83.1 81.5 45.76 44.61 96.59 97.49 2 aal ?
86.9 87.2 56.82 57.63 101.9 101.3 N 0
81.6 81.9 45.68 43.32 98.07 97.18 2 aal
84.57 84.68 50.84 50.72 99.57 99.37 (&ta) Jamugiall
1.27-3.8 | 0.91-3.51 | 9.65-13.81 | 10.2-15.16 | 0.06-2.99 | 1.23-3.45 | (%) Lugiall oo Cihai¥)
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Z s X oSyl clagda 8 Gedalilly oSl dlee e A3l g pall il gaal) Ciliail cia
Cleal) asen 3 dasgiall oo Gl o G (el Gulad sl Gady La A sieall colllial
sl b uilaie Ciliail ) sa% dadaldl) aladind of cluhal) (e daall Cipelal L7.5% 0 Ji S
Warfarin0.5mg), <lhgas o & Je 2002 ole [70] (Rosenberg) le & Al du)alS
Oy daill) e)ial) e (s OIS Cus (Cardura2mg, Levox50, Hydrochlorothizide12.5mg
(%115-85) s)s¥) ApsV) il (g)giull Jlaall

Skl G Ayl il Gass 4 (Y1,Y2) Y aall s 4 Galal) el
iyl e Caai (18¢20) 8 ale 80 o J8 audll (sl 58 %10 Lawsiall e iyl
Lo a0 Auhal (gl 8 dlatie e Caleadl I g2 dakaldl) aladind o clud sac i
ddee (e A2l oAl (e %32 )5 O Eus ((Tegretol) Clagicas te 1999 ole (32)(Horn)
Sl 2007,le [44] (Verrue) Lo o6 (5 AT Zulys Capell (% 115-85) Jlaall s Zakalilly sl
sl e %15 e ST i Ciadl eia 100 Jual e elial 9 (435 of (Digoxin) <la gias
o) 2002 ale [71] (Peek) L i (oAl Ay iy o sl dglee 8 dadalall aladid die o)
o SI laiay el AxLlally (Warfarinsmg) Glbssias e ddee oo 323U ehal) aen
s sl (sl e %20
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Aadalilly oSl dlee e Al Gl sl il saae ilatl (%) (sl

(%) ssinall dygiall Apuaid) i i
Zis ) Y, Xas i) ::m &L‘
22 Z1 Y2 Y1 X2 X1

97.78 97.82 102.83 103.32 97.15 97.15 1o
97.31 96.15 88.98 90.07 98.12 96.51 2 ual !
97.65 97.25 102.97 102.87 97.30 97.75 1o 5
96.15 97.18 89.12 89.60 97.49 97.24 2 ual
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25.91 25.49 27.4 28.72 24.16 22.64 AVi

60




dagyall lahall paes 3 oSl oSl Alee e Al o @A Glasl) Gias o) Gl
ClaBll Ggindl ads 15 e 58T Glahll pes 8 ol AVad o Sia ginall Guilas laal
(123.1-73.8) Jadl (e Lﬁi (0.75M-1.25M) Jadl (e
(ALl 8 5ludll —2.2.2.6

Doe 4D @ylall ddasdsy el ddee e Aaalill ALY 8 3)ledl) (23-6) Jsaall sy
Ay sie duS e

Aagial sl 55k (e Al )lélsl) il scaad (%) ALSY L 3yludldl (23-6) Jsas

Zis, Yis il Xis,a Lk

z2 z1 Y2 Y1 X2 X1 s

0.29-0.33 0.32-0.41 0.15-0.25 0.19-022 0.21-0.26 0.19-0.27 | 4alay
2.09-2.78 1.65-2.67 3l sl dna 2.11-2.34 1.77-2.95 Y

2.96-3.39 2.83-3.42 2.08-2.79 1.98-2.53 2.95-3.11 2.88-3.57 | sl

Aadali Adanlsy el Alee oo Al AR 8 pleadl of Gl Jeaall e Laadls
oda il giaal Allall 5oLl pa Gils) Y 4S8N 8 Lagad (%3 oo JH) AE il siad)
o STl V1 %3 (e i ally 5l dlee e Aaslil) 61330 2SI 5yleall cilS LS L (38,0

Aadalal) b ol
e Gl aag X, Z oGl 8 %3 Sl Jlasid e Aaslill AESId ludl) cjslas

0SS S %3 5l Adee e Aailll ohadU AR 8 sluad) Gslam VI Ljis Al FDA

o oSl AL 4 gacadll

tesiaal) Ao dadial) sl A8k 0 Au)e -3.2.2.6

oe Al eBad) b bl (ssina o AblaAll Cpdilasy) Gy il oUEA] shal

A(24-6) Ul A ga gililly DN (pSadl —l) —illa gimall Aaalf) DA o)) ik

61




il gradl Cibatl 3 i)l (ssine o el Ayl il A5)Rd cungiiug i g)laa) =5 1(24-6) Jsea

Aypunall t b Typunall F o
Z2 Z1 X2 X1 Z2 Z1 X2 X1 i58a
0.53 0.62 0.52 0.81 112.66 126.49 192.9 98.59 Sy/Aakald
0.14 0.14 1.34 1.16 162.82 183.31 253.97 188.57 S/ Aadald
0.22 0.29 0.67 0.46 1.44 1.44 1.31 1.91 Sy
Adgaall t Ll F
2.00 1.84

Ladalal) 4 5lia (sl Ay yaal) calandal) p dilan) doaal cild il asas Galud) Jsaaldl (e Jaadls

Liloas) dala i aag V Laiy o(Blsaall Zadll o 5T Arsundl il ()8) Sl pay 2l as
sreal Ayl 2@l G Giludl Joaall (e Laadl XTAAR 8 ddasy (5558 lacle cpSudly 2l o
oo Aasll) Gladl (gginall o gia o dblas) dueal I3 G305 3 ¥ s Adsaall adl)

N Lo ADEN S 3,k
ralalitiuy) —

(1ed0) dapnysil) llasras Glaly ggiaally Gisl pailad Auhy Caadll a8 &

JSED) Ay dgpaall SN aea il st cuilS L (3e5) Gaall adlall ialgll 53 ola sl

oasy - OSdls il (s sruaal) Aadald Alanlsy ol Aglee Cagi . puS bad e ladan e chgial
e Jagil) 5l il jadle (25-6) Jsaall

62



lele Jpemnll o5 il bl Gadla 1(25-6) Jsoa

Calsl ez sl g all s lgall

Z2 Z1 Y2 Y1 X2 X1 c2 C1 B2 B1 A2 Al RAEWE]

8.16 8.11 5.97 5.95 8.35 8.33 7.7 7.65 8.59 8.61 7.15 7.11 pla kb
. . i gdaal)
169.84 169.1 101.72 101.41 199.56 | 199.33 || 199.4 199.3 169.9 169.2 199.7 199.8 &a b 0y
adals)

4.22 4.08 10.23 10.80 5.11 5.50 5.91 6.35 4.63 7.15 11.43 10.43 5 gluddl)

+ + - - + + + + + + + + aasd I
0.29 0.32 0.15 0.19 0.21 0.19 .0.63 0.43 0.42 0.55 0.23 .0.11 Jlaa

- - - - = = = = = - - - LRSS .
0.33 0.41 0.25 022 0.26 0.27 0.81 0.72 0.61 0.73 0.42 0.41 Yodligl) E::

+ + = - + + + + + + + + M‘

1.0 0.9 7.0 7.1 0.6 0.7 3.0 2.6 7.3 6.3 2.9 2.8 RSD

- - - - - - - - a38h
2.00 | 1.65 211 | 177 |[ 341 | 255 | 292 | 25 Jiaa 3
- - - - - - - - PN \E_
278 | 2.67 IRTEWECE PO 234 | 295 || 39 | 42 | 381 | 331 IR P %haric E
—_ —_ — — —_ —_ —_ —_ - ” -
107 | 10.6 90 | 73 || 148 | 135 | 133 | 134 RSD
- - - - - - - - - - - - s
206 | 283 | 208 198 | 2905 | 288 || 422 | 381 | 418 | 346 | 217 1.69 Jiae
. . . = . - - - - - - W]
339 | 342 | 279 253 | 311 357 481 | 492 | 529 | 477 | 295 2.97 %A
- - - - - - - — — —_ —_ —_ "= ”
126 | 124 | 129 135 | 106 | 102 || 192 | 186 | 170 | 182 | 218 20.3 RSD

DLV Glail) ~las ) i +

LAY Glady) Jsa ) s -

63



:cala gidaal) dalald —

o Luilad il gamall dakali aladinly sl ke Ge Aail) il gaaall Caloail s
%7.5 e Ji Lagiall e CalaiV1) agys¥) AV sl dyysieal) culilliall g ggindly o))l
il gias abail lac Lo (AL giaall RSD i g)lns Calyad) af pe 15 (e Ji AV o
oilad )oY Ay sivall llliiall it 8 e Cilagraal) Cilaadl calid ) )l Y A,
s o dam (15 e ST AV a8 ¢ %10 o LS lasgiall e GalaN) gnally o34l
S0 o0 clagriaa

D)5 dasnsysdll Ay paal) ladal) avan B (%3 (e JB) ALB ALK b 35l cals
Sl dlee e Aalll oS ABSH 8 gyludll Solaw VI Lajuin Al FDA jplee e (3850 1ag
oSl AL Al gadl) (&5 <1 %3
rad) —

Leisludl Ao (U padd JuSlb al) adl sl dma Y5 A 5,80 Gl graae cilS
e ge Al Glaly) culids oY 35550 clagriaal anall jray lSGEN dgy 4)lie 4l
o AatVl) (sginally sl uilad (o)EAY Ay)giall llliall 8a5 4 Glal 4a) ally sl
S Gsinall (RSD) st (glina bl af as (15 (e ST AV a8 %7.5 e 5] Lassgiall
(Bl o ST dpagasysill 3

o) oSl Aleny aghy A (adil Jale 0 Auhal e paddy Alawy) Lag S
S5 ssinadly sl Gulas lia) b Liaf Glal) cilid Cua (asap)sll B 4S80 s siae
cssinally (sl uilad o (e ol L) el Adens a iy (53 (addll G Glila oK o

ST dpapuydl) g Aadaldl) 8 Lgie STl sl dlee (e Aaslll A 55l culg
Y 13y asanll C5 B il 4 Caladld %3 45N 8 syledld) cjslad dus i)l o
%3 Sl dlee e Aaslill ¢ hadl ARSI 8 sjluad) ol Y dajidn 0 FDA ulee ae Gils
- oSl AL A griaall ()5S5 S

64



tOmSd) —

Gaiad 4 Augynadl ikl pes oSl Sl Al ge Al bl il
%10 5 %7.5 o S haugidl ce Cahall) ssinaly ghsl Gulad )Y ) guall el
oo S dasnsill 8) 58 gsiaall (RSD) s gilme ibadl af ae (15 (e ST AV o
(ol

by dabldlly ol 4 i Sl Sl Sl dlee e Aaslll ARS8 syleal) culS
B, C, X, Z wls,ill & Caladl %3 ALl 8 sjludd) cryglad Cum iyl o ST dpapas sl
Sl Alee (e Aaslil) oS ABSY 8 5yleall Solami VI lajiin Al FDA ulee ae (38050 Y Ve
oSl AL Al gl oS5 K1 %3
J.«.ASS\ éjbh O L'Jl.“uli -

@ VWl el (ggine G ADELD Guilaa¥) Cuogiuy pdd (Hlidl) el o

Gluls elllia Gl AN (oS- adl —Cila graall Zakld) 0 okl (Fih e Aaslll ¢l
Cllg s angi ol Laiy ¢Sl pag 2l ae Aadaldl) A3yl (o] Agyaall ulalal)  Adlas) deal il
Leaal b (g8 aag ol LS L (XTdaghlly B2Aahll e L) oSl all Gy Lilas) Aala

N Lad DDl 5yl (e dailll Galeadl (gginall clavgia (p ddileas)
Sla gill—

& Ailaie shal Lo Jpaal) 8 Jail) g clbguad) Gadl aladinl of e a2yl e -
33 Y AV g sl Gy ilagiiae sl Aabldl) aladind o I ol Gany 4l VI (ginally 35l
cssinally (el duilaia elyal I Ll

S Ll Adad) 353 (e gpal g lsil e Auhall daglie -

3 AV bagpad ol flee e Aailil) oBal) aladia) Adleds Gl e SU 5y -
LGeall 2l gl

Wl juaativd) spe o oSl cilhgiadl LLE ) 5LEYL FDA cluag e ashll - -

65



salall el Liilae (e B il gicaal) Caliail (pe Aghsall 3alall ) jal 23l Al Byg i =
Caaill dUae deya ) Adapa JISET (e 453l

66



b

1- Marriott, J. L; Nation, R. L. Splitting tablets . Australian prescriber. 2002, 25, 133-135.
2- Stimpel. M; Kueffer. B; Groth. H; Vetter.W. Breaking tablets in half. Lancet. 1984, 1299.

3- Navarro. R. tablet Splitting: Much Ado About Nothing?. Journal of Managed Care Pharmacy.
2009, 15, 272-274.

4- Quinzler. R; Gasse. C; Schneider. A. The frequency of inappropriate tablet spiltting in primary
care. European Journal of Clinical Pharmacology. 2006, 62, 1065-1073.

5- Fawell, N. G; Cookson, T. L; Scranton, S. S. Relationship between tablet splitting and
compliance, drug acquisition cost, and patient acceptance. Am. J Health. Syst. pharm.1999, 56,
2542-2545,

6- Consumer union. pill splitting . www.CRBestBuyDrugs.org:2006.

7- National pharmaceutical services. Tablet splitting commonly asked questions. www.pti-
npc.com. 2008.

8- Rodenhuis. N; et al. The rationale of scored tablets as dosage form. European Journal of
Pharmaceutical Sciences.2004, 21,305-308.

9- Achieving Individualized Dosing and Dose Flexibility through Tablet Splitting. Accu-Break
Pharmaceuticals, Inc.

10- Footitt, A. R. Dose accuracy in pediatric medicine, Br. J. Pharm. Pract. 1983, 5, 16-27.

11- Duncan, M. C; Castle, S.S; Streetman, D. S. Effect of tablet splitting on serum Cholesterol
concentrations. Ann. Pharmacother. 2002, 36, 205-209.

12- Agency for Healthcare Research and Quality, U.S. Department of Health and Human
services. 2008.

13- Wallace, H. J; et al. Effect of Regimen Complexity on Patient satisfaction and Compliance
with Warfarin Therapy. Clin. Appl. Thromb. Hemost. 2001, 7, 33-37.

14- Shah, R; et al. tablets spitting of a narrow therapeutic index drug: a case with levothyroxine
sodium. APPS. Pharm. Scitech. 2010, 1359-1367.

15- National Center for Health Statistics. Health, United States, 2007, With Chart book on Trends
in the Health of Americans. U.S. Department of Health and Human Services, Hyattsville, MD,
.2007.

16- Carr-Lopez S. M; et al. The tablet splitter: barrier to compliance or cost-saving instrument?.
Am. J. Health-Syst. Pharm.1995, 52, 2707-2708.

17- Duman. E; et al. Effect of scoring design on the uniformity of extended release matrix tablet
halves. Pharm. Ind.2000, 62, 547-550.

67



18- Stafford, R. S; Radley, D. C. The potential of pill splitting to achieve cost savings. Am. J.
Manag. Care. 2002, 8, 706-718.

19- Meadows, M. Saving money on prescription drugs. FDA Consumer, September-October
2005. Vol. 39 No. 5.

20- Cohen CI, Cohen SI. Potential cost saving from splitting of newer psychotropic medication.
Psychiatry serv. 2005, 51, 597-29.

21- cohen CI, cohen SI. Potential saving from splitting newer antidepressant medications. CNS
drugs . 2002, 16, 359-60.

22- Gee, M; Hasson, N. K; et al. Eeffect of tablet splitting program in in patients HMG-COA
reductase inhibitors, analysis of clinical effects, patient satisfaction, compliance, and cost
avoidance. J .Manag .Care. Pharm. 2002, 8, 438-58.

23— Mosena, M. The appropriateness and risks of tablet splitting. SA Pharmaceutical Journal.
August 2009.

24- Noviasky; et al. Which medications can be split without compromising efficacy and safety?
Clinical Inquiries. 2006, 55, 707-708.

25- Cutting of film and sugar coated tablets. Pharmaceutical Society of South Africa . Feb 2009.
26.- Sales, M. M; Cunningham, F.E. Tablet Splitting. NCPS TIPS. 2006

27- Clark, T. R. Tablet Splitting for Cost Containment. American Society of Consultant
Pharmacists. 2002.-

28- Elliott, I; et al. The practice and clinical implications of tablet splitting in international
health. Tropical Medicine and International Health. 2014, 19, 754-760.

29- Kristensen, H. G; et al. Mass uniformity of tablets broken by hand. Pharm europa.1995, 7,
298-302.

30- Stimpel .M; Vetter. H; et al. The scored tablet — a source of error in drug dosing. J.
Hypertens. 1985, 3, 97-99.

31- Taillens, C; Keuser, I; Determination objective de la se’cabilite” des comprime’s. Pharm.
Acta Helv. 1987,. 62, 42-47.

32-. Horn, L. W; et al. Evaluation of the reproducibility of tablet splitting to provide accurate
doses for the pediatric population. J. Ped. Pharm. Pract. 1999, 4, 38-42.

33-. McDevitt, J.T; Gurst, A.H; Chen. Y. Accuracy of tablet splitting. Pharmacotherapy. 1998,
18, 193-197.

34- Gupta, P; Gupta, K. Broken tablets: does the sum of the parts equal the whole?. Am. J.
Hosp. Pharm. 1988, 45, 1498.

35- Physicians' Desk Reference. 62nd ed. Montvale, NJ: Thomson. PDR; 2008

36- Wilson, M; et al. Tablet breaking ability of older diabetic persons. J. Am. Geriatr. Soc. 1996,
44, 106.

68



37- Koos, C; et al. prediction of the Ease of Subdivision of Scored Tablets from Their Physical
Parameters. AAPS. Pharm. SciTech. 2010, 1, 126-131.

38- BART DE SPIEGELEER,; et al. Mass Uniformity: Influence of Operational Compression
Conditions on Breakability of Scored Tablets as Part of Manufacturing Robustness Evaluation.
Journal of Food and Drug Analysis. 2005, 13, 22-29.

39- Teng, J; et al. Lack of medication dose uniformity in commonly split tablets. J Am. Pharm .
Assoc. 2002, 42, 195-199.

40- Muller, B.W; et al. Dosiergenauigkeit bei Tabletten mit Bruchrille?. Dtsch. Apoth. Ztg.
1993, 133, 15-17.

41- Kammerer, W. On the dosage exactness of divisible ACE inhibitor preparations. Pharm. Ztg.
1994, 139, 9-13.

42- Biron, C; et al. Oral anticoagulant drugs: do not cut tablets in quarters, Thromb. Haemost.
1999,82, 1201.

43- E. van Santen; et al. Breaking of scored tablets: a review. European Journal of
Pharmaceutics and Biopharmaceutics.2002, 53, 139-145.

44- Verrue, C; et al. Tablet-splitting: a common yet not so innocent practice. Journal of
Advanced Nursing. 2011, 67, 26-32.

45-. Matuschka, P. R; Graves, J. B. Mean dose after splitting Sertraline tablets. J. Clin
Psychiatry. 2001, 62, 826.

46- Janknegt, R.; et al. Are all broken tablets equal or are some broken tablets more equal than
others?, Pharm. Weekbl. 1986, 121, 478-480.

47- Tablet Scoring Nomenclature, Labeling, and Data for Evaluation. U.S. Department of Health
and Human Services Food and drug Administration Center for Drug Evaluation and Research
(CDER).March 2013.

48- Tablets. Monograph 0478. Ph. Eur Suppl. 4.1. Council of Europe, Strasbourg, France. 2002.

49- Barends, D.M; et al. Results of a market surveillance study in The Netherlands on break-
mark tablets. Pharmeur. Sci .Notes. 2006, 1, 2-7.

50- Polli, J.E; et al. Weight uniformity of split tablets required by a Veterans Affairs policy. J.
Manag. Care. Pharm. 2003, 9, 401-407.

51-.US Pharmacopeial Convention, Inc. USP 31-NF 26, Uniformity of Dosage Units. Rockville,
MD: USP. 2008, 362—369.

52- Barends DM. The breaking of scored tablets prior to the Ph Eur test. Pharmeur Sci Notes
.2002, 14, 302—-304.

53- Tablets. Monograph 0478. Ph. Eur. 4.0; 2004. Pharmeuropa. 2003;15(2):322-324.
54- Tablets. Monograph 0478. Ph. Eur. 4.0. Pharmeur Sci Notes. 2004;16(2):250-252.

69



55- Tablets. Monograph 0478. Ph. Eur. 4.0. Pharmeur Sci Notes. 2005;17(4): 512-514,

56- Tablets. Monograph 0478. Ph. Eur. 5.0. 2005, 626-228. Council of Europe; strasbourg,
France, 2005.

57-Tablets. Monograph 0478. Ph. Eur. Suppl. 5.5;2006:4166-4168. Council of Europe;
Strasbourg, France, 2006.

58- Tablets. Monograph 0478. Ph. Eur. Suppl. 6.4;2008: http//:online6.edqm.eu/ep604. Accessed
January 14, 2008.

59-Geoff Green et al.“Pharmacopeial Standards for the Subdivision Characteristics of Scored
Tablets. Pharmacopeial Forum. 2009, 35(6).

2007-2008: 3ukes dnsls iy pia cglpall Zlyall S ¢ ale a Ly lal-60

61- PONTO, L. L; et al. Furosemide (Frusemide) A Pharmacokinetic/Pharmacodynamic Review
(Part I).Clinical Pharmacokinetics. 1990, 18, 381-408.

62- British Pharmacopoeia. 2009.

63-"Furosemide™. The American Society of Health-System Pharmacists. Retrieved 3 April 2011.
64-Furosemide tablets USP and oral solution USP. Roxane laboratories, Inc Columbus. 2012.
65- U.S. pharmacopeia, USP30-NF25, 2007.

66- Holbrook, A.M; Pereira, J.A; et al. "Systematic overview of warfarin and its drug and food
interactions". Arch. Intern. Med. 2005, 165, 1095-106

67- COUMADIN, Warfarin Sodium Tablets, Bristol-Myers Squibb Std, (crystalline. TM of
Bristol-Myers Squibb Pharma Company used under licence by Bristol-Myers Squibb
Canada. 2015.

68- ZAID, A. N; et al. weight and content uniformity of lorazepam half-tablets: A study of
correlation of a low drug content product. Saudi Pharmaceutical Journal. 2013, 1, 71-75

69- Cook, T. J; et al. Variability in tablet fragment weights when splitting unscored
cyclobenzaprine 10 mg tablets. J. Am. Pharm. Assoc. 2004, 5, 583-586.

70-.Rosenburg, J; Nathan, J.P; Plakogiannis, F. Weight variability of pharmacist-
dispensed split tablets. J Am Pharm Assoc. 2002, 42, 200-205.

71- Peek, B.T; et al. Accuracy of tablet splitting by elderly patients. JAMA. 2002, 288,
451-452.

70



72- Shaynan, W; Andrew. S; et al. analysis of drug content and weight uniformity for half
tablets of 6 commonly split medication. J. Manag. Care. pharm. 2009, 3, 253-261.

73- Habib, W. A; et al. Accuracy of tablet splitting: Comparison study between hand
splitting and tablet cutter. Saudi Pharmaceutical Journal. 2014, 22, 454-459.

71



Gl

72



Contains Nonbinding Recommendations

Guidance for Industry®
Tablet Scoring: Nomenclature, Labeling, and Data for Evaluation

This guidance represents the Food and Drug Administration’s (FDA’s) current thinking on this topic. It
does not create or confer any rights for or on any person and does not operate to bind FDA or the public.
You can use an alternative approach if the approach satisfies the requirements of the applicable statutes

and regulations. If you want to discuss an alternative approach, contact the FDA staff responsible for
implementing this guidance. If you cannot identify the appropriate FDA staff, call the appropriate
number listed on the title page of this guidance.

. INTRODUCTION

This guidance provides recommendations to sponsors of new drug applications (NDAS) and
abbreviated new drug applications (ANDAS) regarding what criteria should be met when
evaluating and labeling tablets that have been scored. (A scoring feature facilitates the practice
of tablet splitting.?) Specifically, this guidance recommends:

e Guidelines to follow, data to provide, and criteria to meet and detail in an application to
support approval of a scored tablet.

e Nomenclature and labeling for approved scored tablets.

This guidance does not address specific finished-product release testing, where additional
requirements may apply to scored tablets. This guidance does not describe the medical practice
conditions under which tablet splitting is considered or recommended.

FDA’s guidance documents, including this guidance, do not establish legally enforceable
responsibilities. Instead, guidances describe the Agency’s current thinking on a topic and should
be viewed only as recommendations, unless specific regulatory or statutory requirements are
cited. The use of the word should in Agency guidances means that something is suggested or
recommended, but not required.

1. BACKGROUND

The Agency has previously considered tablet scoring as an issue when determining whether a
generic drug product is the same as the reference listed drug (RLD).® One characteristic of a

! This guidance has been prepared by the Office of Pharmaceutical Science in the Center for Drug Evaluation and
Research (CDER) at the Food and Drug Administration.

2 A score is a debossed line that runs across the planar surface of the tablet, while tablet splitting is the practice of
breaking or cutting a higher-strength tablet into smaller portions.

¥ See the Manual of Policies and Procedures on Scoring Configuration of Generic Drug Products (5223.2),
November 1, 1995.
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tablet dosage form is that it may be manufactured with a score or scores. This characteristic is
useful because the score can be used to facilitate the splitting of the tablet into fractions when
less than a full tablet is desired for a dose. Although there are no standards or regulatory
requirements that specifically address scoring of tablets, the Agency recognizes the need for
consistent scoring between a generic product and its RLD.

Consistent scoring ensures that the patient is able to adjust the dose, by splitting the tablet, in the
same manner as the RLD. This enables the patient to switch between products made by different
manufacturers without encountering problems related to the dose. In addition, consistent scoring
ensures that neither the generic product nor the RLD has an advantage in the marketplace
because one is scored and one is not.

CDER’s Drug Safety Oversight Board considered the practice of tablet splitting at its October
2009 and November 2010 meetings.* During those meetings, they discussed how insurance
companies and doctors are increasingly recommending that patients split tablets, either to adjust
the patients’ dose or as a cost-saving measure. Because of this, the Agency conducted internal
research on tablet splitting and concluded that in some cases, there are possible safety issues,
especially when tablets are not scored or evaluated for splitting. The Agency’s concerns with
splitting a tablet included variations in the tablet content, weight, disintegration, or dissolution,
which can affect how much drug is present in a split tablet and available for absorption. In
addition, there may be stability issues with splitting tablets.>®

Tablet splitting also is addressed in pharmacopeial standards. The European Pharmacopeia (EP)
currently applies accuracy of subdivision standards for scored tablets—and has at various times
also included standards for content uniformity, weight variation, and loss of mass—while the
United States Pharmacopeia (USP) published a Stimuli article in 2009 proposing criteria for loss
of mass and accuracy of subdivision for split tablets.’

I11.  DISCUSSION

As an outgrowth of these discussions, we are providing recommendations for application content
regarding the scientific basis for functional scoring on solid oral dosage form products to ensure
the quality of both NDA and ANDA scored tablet products. To accomplish this, we have
developed consistent and meaningful criteria by which scored tablets can be evaluated and
labeled by (1) providing a harmonized approach to chemistry, manufacturing, and controls
(CMC) reviews of scored tablets; (2) ensuring consistency in nomenclature (e.g., score versus
bisect) and labeling; and (3) providing information through product labeling or other means to
healthcare providers.

* Public summaries of the Drug Safety Oversight Board meetings are available at
www.fda.gov/AboutFDA/CentersOffices/ CDER/ucm082136.htm.

® Na Zhao et al., 30 November 2010, 401(1-2), “Tablet Splitting: Product quality assessment of metoprolol succinate
extended release tablets,” International Journal of Pharmaceutics.

® Rakhi Shah et. al., 26 August 2010, “Tablet Splitting of a Narrow Therapeutic Index Drug: A Case with
Levothyroxine Sodium,” AAPS PharmSciTech.

" Geoff Green et al., November-December 2009, 35(6), “Pharmacopeial Standards for the Subdivision
Characteristics of Scored Tablets,” Pharmacopeial Forum.
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A. Guidelines and Criteria

Below are guidelines and criteria by which a scored tablet’s characteristics will be evaluated as
part of the review process:

1.

The dosage amount meant to be achieved after splitting the tablet should not be below
the minimum therapeutic dose indicated on the approved labeling.

The split tablet should be safe to handle and not pose risk of unintended drug
exposure.

Modified release products for which the control of drug release can be compromised
by tablet splitting should not have a scoring feature.

The split tablet, when stored in pharmacy dispensing containers (no seal/no
desiccant), should demonstrate adequate stability for a period of 90 days at 25° C,
plus or minus 2° C/60 percent Relative Humidity (RH), plus or minus 5 percent RH.

The split tablet portions should meet the same finished-product testing requirements
as for a whole-tablet product with equivalent strength. A risk assessment should be
provided to justify the tests and criteria for product with the proposed functional
scoring. The resulting data should be provided to the Agency for evaluation. The
assessment should be undertaken on both tablets that are split nonmechanically (by
hand) and tablets that are split mechanically (with a tablet splitter). Any
recommended dissolution test data must be generated on a minimum of 12 individual
split tablet portions.

Below are the typical criteria, by dosage form, that should be assessed during
Pharmaceutical Development (3.2.P.2.) of NDAs and ANDAs and during
primary/exhibit stability batches and scale-up. As indicated above, a risk assessment
should be performed to justify criteria for each product.

New products that do not meet the criteria should not have a scoring feature or any
reference to scoring (including language such as bisected, etc.) in the labeling.

a. Immediate Release Solid Oral Dosage Forms

e USP General Chapter <905> Uniformity of Dosage Units - Testing for Weight
Variation is permitted for split tablet portions intended to contain 25 mg or
more of a drug substance that comprises 25 percent or more (by weight) of the
split té';lblet portion. Otherwise, the test for Content Uniformity should be
used.

® For the purpose of this guidance, each split portion of a whole tablet is considered a unit of dose and should meet
the uniformity of dosage unit requirement.
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e Tablet splitability at both ends of the proposed hardness range should be
demonstrated by:

1. Testing 15 tablets to ensure a loss of mass of less than 3.0 percent
between the individual segments (30 for bisected tablets, 45 for
trisected tablets, etc.) when compared to the whole tablet. The
resulting data for each tablet should be provided to the Agency for
evaluation.

2. Confirming that the split tablet portions meet the USP Friability
requirement.’

e Dissolution data on split tablet portions should meet finished-product release
requirements.

b. Modified Release Solid Oral Dosage Forms (Using Matrix Technology)
e All above criteria under section I11.A.5.a should be met.
e Dissolution should be demonstrated at both ends of the hardness range.

e Dissolution on whole versus split tablet portions should meet the similarity
factor (f2) criteria.™

c. Modified Release Solid Oral Dosage Forms (Using Compressed Film Coated
Components)

e All above criteria under sections I11.A.5.a and 111.A.5.b should be met.

e Dissolution profile on pre-compressed beads versus post-compressed whole
and split tablet portions should meet similarity factor (f2) criteria to ascertain
the integrity of beads during compression.

® See USP General Chapter <1216> Tablet Friability.

19 See the guidance for industry on Dissolution Testing of Immediate Release Solid Oral Dosage Forms, August
1997. We update guidances periodically. To make sure you have the most recent version of a guidance, check the
FDA Drugs guidance page at
www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/default.htm.
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6. Scoring configuration of generic drug products should be the same as the RLD.*

e Where the scoring configuration is protected by patent, contact the Office of
Generic Drugs for guidance.

e For scoring configurations proposed for abbreviated applications that were
accepted through the suitability petition process, contact the Office of Generic
Drugs for guidance.

7. An evaluation of the tablet splitability should be provided during the postapproval
period for any product changes at Level 2 and Level 3 as defined in the Agency’s
Scale-up and Post-Approval Changes (SUPAC) guidances.*?

B. Nomenclature and Product Labeling

New products that meet the above-referenced criteria can be labeled as having functional
scoring. Such labeling should appear in all of the following sections of the prescribing
information™:

e “Dosage Forms and Strength” section of the Highlights.
e “Dosage Forms and Strength” section of the Full Prescribing Information.
e “How Supplied” section of the Full Prescribing Information.

For currently marketed products, manufacturers have the option to perform such an assessment
and provide data for evaluation to the drug product application. Product labeling should be
updated to state that it has functional scoring. In this way, the use of the term functional scoring
in the labeling can communicate to healthcare providers that the product has been evaluated
against the established criteria.

1 See the Manual of Policies and Procedures on Scoring Configuration of Generic Drug Products (5223.2),
November 1, 1995, for information on what should happen if a change is made to the RLD.

12 Go to www.fda.gov/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/ucm064979.htm for a listing
of all SUPAC guidances.

3 See 21 CFR 201.57(a)(8) and 201.57(c)(4)(ii).
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ABSTRACT:

This study aims at investigating drug content and weight of the split half tablet using tablet splitter, hand, and
knife for warfarin. Warfarin sodium tablets 5 mg (brand A, brand B, brand C, brand D ) were studied, and
Weight variation and drug content were analyzed for warfarin sodium in 0.1N NaOH using spectrophotometer.
The percentages of each whole tablet’s or half-tablet’s drug content and weight difference from sample mean
values were compared with USP specification ranges. All whole tablets and half tablets when tablet splitter was
used meet the USP specification for weight and drug content ,while half tablets when hand and knife were used
fail to meet the USP specification for weight and drug content. The % RSDs for drug content and weight meet
the USP specification for whole warfarin sodium tablets and the half tablets which were split by tablet splitter,

while haves which were split by hand and knife don't.

KEYWORDS: Warfarin sodium, tablets, weight variation, drug content, half tablets, tablet splitter.

INTRODUCTION:

Tablet splitting has become increasingly common,
especialy within the geriatric and psychiatric
communities, as a means of reducing medication dose.
Physicians frequently write prescriptions for half-tablet
in order to achieve doses less than the smallest available
manufactured strength. It is also recommended as a
method of reducing prescription drug costs. The cost of
some medication regimens can be decreased by as much
as 50% [1]. There are many different ways to split
tablets in half. One way is to purchase a tablet splitter
from your local pharmacy. These tablet splitters are safe
and easy to use. Other aternatives used are splitting by
hands (for scored tablets) or with scissors (for unscored
tablets), or with a kitchen knife [2]. Although cost
savings maybe accomplished, problems may arise with
tablet splitting such as poor cognitive function or
memory, the inability of patients to effectively split
tablets, and the fear of inaccurate dose. This may be
clinicaly significant especially for drugs with a narrow
therapeutic range, such as war far in sodium.

In 2002, the European Pharmacopoeia introduced a new
test on the accuracy of subdivision of scored tablets [3].
Consequently, this test has become a mandatory test in
many European countries in order to achieve uniform
halves after tablet splitting and manufacturers following
the Ph. Eur. standards that consider badly performing
tablets as defective products [4,5]. The United States
Pharmacopeia (USP) and the British Pharmacopoeia
(BP) contain a quality control test regarding the weight
uniformity of dosage units. However, they do not have
tests regarding the weight uniformity of the resultant
split halves or the performance of score lines of tablets.
Several authors have advised to add Pharmacopoeial
standards for the subdivision characteristics of scored
tablets[6,7,8].

The aim of the current study is to investigate the drug
content and weight of the split haf tablet by tablet
splitter, hand, and knife kitchen for war far in sodium
tablets using the drug assay analysis. War far in sodium
is a synthetic coumarin drug which depresses synthesis
of prothrombin in the liver and interferes with the
production of factors VII, IX, X, thereby minimizing
intravascular clotting [9].



Research J. Pharm. and Tech. 9(3): March 2016

MATERIALSAND METHODS.

Warfarin sodium (5mg) tablets were studied (Table 1).
This drug was chosen because it iswiddly used in Syria.
Sodium hydroxide (Merck, Germany), Freshly distilled
water, analytical balance that is accurate to 0.1 mg
Mettler ToledoAj150 (Mettler Toledo, Inc., Columbus,
Ohio). hardness test device (Erweka TBH 200,
Germany), friability test device (Logan instruments corp,
Germany), spectrophotometer (uvs-2800, labomed, Inc.).

Table 1. Description of warfarin sodium tablets studied

Brand  Tablet description Scored
A White, non-coated, circular tablet yes
B White, non-coated, circular tablet yes
C pink, non-coated, circular tablet, very small yes
D pink, non-coated, circular tablet, very small yes

Weight Variation:

A total of 40 whole tablets were randomly selected from
each brand for war far in sodium. Ten of the 40
randomly selected tablets of war far in sodium were split
in halves using tablet splitter a and 10 tablets were split
by hand and 10 tablets were split by knife kitchen.
Twenty whole tablets from each brand and 60 half
tablets from each brand were weighted using a Mettler
ToledoAj150 (Mettler Toledo, Inc., Columbus, Ohio)
analytical balance. The individua weight was compared
with an average weight. Not more than two of the
individua weights deviated from the officia standard
(limit £7.5%). Assay parameters for each drug were
taken directly from USP monographs.

Calibration Curve of War far in Sodium in 0.1 N
NaOH at 308 nm:

A standard curve was created for war far in sodium,
using pure drug powder diluted to 5 known
concentrations (range between 0.2 and 0.7 mg/100ml).
These standard curves were established to verify
accurate analysis of the drug.

Uniformity of Content:

First the 10 whole tablets and 30 half tablets selected
from 60 halves were dissolved separately using a
combination of manua agitation and sonication
techniques in 50 ml of 0.IN NaOH. Then the samples
were mixed well before filtration through a membrane
filter. The samples of each solution were assayed for
drug concentration via UV system using a Spectro UV-

Table 2. Weight variation test for wholetablets.

VIS Dual beam (UVS-2800, labomed, Inc.). The drug
content was quantified by calculating the concentrations
from the absorbance readings obtained through UV
analysis of whole and half-tablet samples .To assess the
amount and acceptability of variations in drug content
and weight, several measures were calculated. The
measured drug content expressed as a percent of label
claim was calculated for both whole and half-tablets.
Individual values for whole tablets should be in the
range of 95-105% warfarin sodium (proxy USP
specification for drug content). Relative standard
deviation expressed as a percentage RSD, was cal cul ated
for whole tablets (drug content and weight) and for half-
tablets (drug content and weight). The %RSD is widely
used to assess the repeatability and precision of the
assays used to andyze drug content. Individua
medication lots for whole tablets are targeted to have a
% RSD less than 6% (proxy USP specification for %
RSD).

RESULTSAND DISCUSSION:

Calibration curve of warfarin sodium in 0.1 N NaOH
at 308 nm:

A linear relationship between the absorbance and the
concentration of warfarin sodium in 0.1IN NAOH at 308
nm in the concentration range of 0.2-0.7 mg/100ml was
observed. The regression eguation is Y=
1.1576X+0.0279 and the correlation coefficients (r) of
the linear regression of the calibration curves is 0.9988.

Weight Variation:

For al whole tablets studied, measured tablet weight
expressed as a percent of target weight (see Table 2) was
found to fall within the proxy USP specification
percentage range. The weight variation increased
significantly after splitting compared to the intact tablets
(see Tables 3-5). Measured weight expressed as a
percent of target weight for half-tablets fell within the
proxy USP specification for weight for half-tablets when
tablet splitter was used. Measured weight expressed as a
percent of target weight for half-tablets fell outside the
proxy USP specification for weight for at least (14 half
for brand A, 20 haf for brand B, 13 half for brand C, 7
half for brand D) half-tablets when hand was used, while
the number increased when tablet was split by knife to
20 half tablets for each brand.

Brand Measured weight mean (mg) N=20 Differencefrom the meanrang(mg) RSD(%) Outside of proxy USP specification
A 199.3 -0.98-1.18 0.41 0
B 199.5 -1.32-0.88 0.36 0
C 169.7 -092-1.18 0.42 0
D 169.8 -0.55-0.35 0.23 0
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Table 3. Weight variation test for half tablet split by tablet splitter.

Brand Measured weight mean (mg) N=20 Differencefrom the meanrang(mg) RSD(%) Outside of proxy USP
specification
A 99.37 -3.28-3.43 251 0
B 99.57 -2.98-2.33 117 0
C 84.57 -3.74-2.83 2.60 0
D 84.68 -3.18-3.22 2.80 0
Table4. Weight variation test for half tablet split by hand.
Brand Measured weight mean (mg) N=20  Differencefrom the meanrang(mg) RSD(%) Outside of proxy USP
specification
A 99.09 -11.2-11.2 8.88 14
B 98.74 -12.7-12.6 12.82 20
C 83.97 -8.61-9.76 6.91 13
D 83.03 -11.9-10.2 7.51 7

Table5. Weight variation test for half tablet split by knife.

Brand Measured weight mean (mg) N=20 Differencefrom the meanrang(mg) RSD(%) Outside of proxy USP
specification
A 98.04 -13.7-14.2 14.1 20
B 98.12 -13.8-14.1 145 20
C 83.03 -17.6-185 16.2 20
D 83.65 -202-21.1 17.1 20
Drug Content:

For al the whole tablets studied, measured drug content
expressed as a percent of target drug content was found
to fall within the proxy USP specification percent range
(table 6). All whole tablets also met the proxy USP
specification for RSD%. The measured drug content
expressed as a percent of target drug content for half
tablets fell within the proxy USP specification percent
range when tablet splitter was used and al half tablets
also met the proxy USP specification for RSD%(table 8).

The measured drug content expressed as a percent of
target drug content for half tablets fell outside the proxy
USP specification for drug content when hand was used.
A total of 30 half of 40 half tablets (75%) fdll outside of
the proxy USP specification for drug content ; brand A
(5 of 10 half tablets,50%) brand B (7 of 10 half tablets,
70%), brand C and D (9 of 10 half tabletsin each brand,
90%) (table 8) .

Table 6. Drug content test for wholetablets

The measured drug content expressed as a percent of
target drug content for half tablets fell outside the proxy
USP specification for drug content when knife was used.
A tota of 36 haf of 40 half tablets 90%) fell outside of
the proxy USP specification for drug content ;brand A (7
of 10 half tablets, 70%) brand B (9 of 10 half tablets,
90%), brand C and D (10 of 10 hdf tablets in each
brand,100%) (table 9) .

All half tablets when hand and knife kitchen were used
aso fell outside the proxy USP specification for RSD%.
Several reason could explain the observed variations in
war far in haf-tablet drug content. In accuracy during
the tablet splitting when hand and knife were used in
contrast with tablet splitter may have produced
variability between tablet halves due to unequal half-
tablet. The results may also have been affected by weight
loss due to the powdering and fragmenting that occurred
during tablet splitting using hand and knife.

Brand  Measured drug content mean (mg)  Percent of content range (%) N=10 RSD(%) Outside of proxy USP
N=10 specification

A 493 95.96-98.34 0.63 0

B 492 97.51-98.57 0.58 0

C 494 96.15-97.50 0.42 0

D 4.93 96.15-99.14 0.92 0

Table 7. Drug content test for half tablet split by tablet splitter

Brand  Measured drug content mean (mg)  Percent of content range (%) N=10 RSD(%) Outside of proxy USP
N=10 specification

A 242 95.95-98.34 0.71 0

B 241 96.51-98.57 0.63 0

C 241 96.15-100.17 0.89 0

D 241 96.15-98.76 0.97 0
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Table 8. Drug content test for half tablet split by hand

Brand Measured drug content mean (mg)

Per cent of content range (%) N=10

RSD(%) Outside of proxy USP

N=10 specification
A 2.28 88.80-104.38 6.3 5
B 2.17 85.41-105.79 9.4 7
C 241 85.50-107.26 10.3 9
D 241 85.66-107.26 104 9

Table 9. Drug content test for half tablet split by knife.

Brand  Measured drug content mean (mg)

Percent of content range (%) N=10

RSD(%) Outside of proxy USP

N=10 specification
A 214 83.45-106.06 10.3 7
B 211 83.71-108.8 10.8 9
Cc 213 83.72-109.74 12.6 10
D 213 83.45-109.60 125 10
CONCLUSION: Green G, Berg C, Polli J, Barends D. Pharmacopeial standards

Tablet splitting may not have adverse clinica
conseguence and can reduce costs for both patients and
ingtitutions [2], but using a whole tablet is the safest way
to ensure accurate dosing. However, not al formulations
are suitable for splitting, and even when they are, it may
lead to dose deviations. This could have serious clinical
consequences for medi cations with a narrow therapeutic-
toxic range such as war far in sodium. the results
obtained in this study have shown that half-tablets for
war far in sodium could pass both the weight uniformity
and content uniformity while half- tablets fell outside the
USP specification proxy for weight and drug content
when hand or knife was used, so the use of tablet splitter
when splitting cannot be avoided and it is superior to
hand or knife splitting. Manufacturers should also
investigate the physica factors such as tablet, size,
shape, friability and hardness that may play an important
role in achieving both weight and content uniformity.
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ABSTRACT

The aim of this study was to investigate the weight and content uniformity of scored
commercial (Furosemide40 mg, Warfarin 5 mg) half-tablets. Two batches were selected
for three companies for Furosemide(A, B, C), and (X, Y, Z) for Warfarin.

Firstly the whole tablets were tested for hardness, friability, weight and content
uniformity. Tablet splitter, hand, and knife were used to split tablets. Weight variation and
drug content of half tablets were evaluated according to the European Pharmacopoeia
tests, and loss of mass were calculated.

Tablets from companies (A), and (Y) were the most hardest. The friability of the
companies had accepted values (less than 1% according to the Europe Pharmacopoeia).
The whole-tablets passed the weight (difference from the mean less than 7.5%) and
content (Acceptance Value less than 15) tests.

Using tablet splitter, the tablets halves passed weight and content uniformity tests except
halves from company (Y) for Warfarin(difference from the mean more than 10%,
Acceptance Value more than 15). Because of small size. Loss of mass was less than 3% in
all studied batches.

Using hand, tablets from companies (A) and (Y) were hard to break, and halves for other
companies fail to meet the European Pharmacopoeia specifications for weight and drug
content. There is no effect of person (young or older) who splitting tablets on the halves
company (B) content. Loss of mass was more than 3% in B, C companies.

Also using knife, halves fail to meet the Europe Pharmacopoeia specifications for weight
and drug content, and loss of mass more than 3% in B, C, X, Z companies.

Statistically significant variance were found between the tablet splitter and hand, and
between the tablet splitter and knife. But there were no statistically significant variance
between hand, and knife ( except in B2 and X1). There were no statistically significant
difference in halves content means between the three methods.

Key words: Furosemide, Warfarin, Hardness, Friability, Weight Uniformity,
Content Uniformity, Hand, Knife, Tablet splitter.
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