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Studies on Dissolution of Lorazepam Preparation

Jae Heon Yang

The tests of dissolution and bioavailability of six formulas of lorazepam tablet
vnder various binders were performed.

Lorazepam can be seperated in pharmaceutical preparation and biological plasma
by high performance liquid chromatograph.

Dissolution process of lorazepam tablet was largely influenced by binder and the
dissolution rate was increased by sodium starch glycolate, and microcrystalline
cellulose, the slower dissolution rate in starch.

Bioavailability of lorazepam tablet got relationship with dissolution rate,
because tablets containing sodium starch glycolate and microcrystalline cellulose
as binder maintained higher plasma level than other binders.

Lorazepam [7-chloro-5-(0-chlorophenyl)-1.3-dihydro-3-hydroxy-2H-1. 4-benzodiazep-
ine-2-one]-& FEIMRLERZ M benzodiazepineFhElh v HUR7F BFHSL LRI W
Yo A Fo] HEHT Yt P David 59L& lorazepame] bioavailabilitye] sk
WotolA lorazepam-g EOHHEAL o 1417 WA 4417 AbolelA] =& b BEZ i
Frotglon FolF 14~15A7b7kA] lorazepaml H{EE WiAd 4 v HeEgn,
Marcia5”2 lorazepam-& A%%o| #HiH: unchanged forme 2 jnrho) FfEsiobr)t B2 %
3} o] Hhte wi: lorazepam glucuronide® A WA =l hi 43l ok

Franke%®.o Apie] Jorazepam#}t lorazepam glucuronide metaboliteZ gas chromat-
ographyef ¢Jsto] JpptER 5l o.n] Weber® = high performance liquid chromatography
o] 9]8}o] in vitroo]4 benzodiazepine 8- A9l ketazolam, diazepam, nitrazepam-Z 53
B ESE d AEsg

k= lorazepamo] ZE benzodiazepine FEA & 72 RAEe Ax E =k dd
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el Aol HiRste] lorazepamgifle] Fmplel #& dissolution rate 3 AHIFY HB
< HEE HR A sRE A ] HEshs vheld

X & 7 %

98 —Lorazepam(Wyeth Lab., U.S.A.), hydroxypropylcellulose, cellulose acetate
phthalate, microcrystalline cellulose, sodium starch glycolate, calcium carboxymethyl
cellulose, amberlite IRP 88& Sigma Chem. Co. ¢ #1554 #HE4 ).

#38—High performance liquid chromatograph (model 244 Water’s associates Inc., U.
S.A.), spectrophotometer model 210 A (Shimazu Co. LTD., Japan), dissolution tester
(USP X X) model NTR-SS (Toyama Co. Japan), Kilian tablet machine.

gl Mg LorazepamElel Riks fEEMEA starchE $A]3e] hydroxypropylcel-
lulose, cellulose acetate phthalate, microcrystalline cellulose %! sodium starch glycolate
5 EHSY T HFEBEZAE caleium CMC o Amberlite IRP-88¢ 2183l 2 WHIBERE
egaetsls. TEr 242 2dcklavl g 0.5% HFmddz AANE
Kilian rotary tablet machineg Al23lgew] <t3}-e 5,5~8.5kg/cm=z A BlAs4ct
(Tablet 1). ‘

Table [ —Formulas of Lorazepam Tablet Manufactured by Various Binders

Ingredients A B C D E F G

Lorazepam 1,0® 1.0 1.0 1.0 1.0 1,0 1.0

Lactose 67.5 94.5  96.5 67.5 87.5 67.5 87.5

Starch 30

HPC 3.0

CAP 1.0

MCC 30 30

SSG 10 10

Calcium CMC 1.0 1.0 1.0 1.0 1.0

Amberlite IRT 1.0 1.0

Mag. Stearate 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total 100 100 100 100 100 100 100

a) unit, mg

EME—Lorazepam gelel AR 2 £BA FAR R4 RS TEL HPLCE
FIASSct. geklel wiEe BE 24 HPLC injectorel] #AAIZ ox plasma level 3
B BETE MK SmiE ROSEAT o LB ImlE Fste 1.5% isoamyl alc-
oholE &3he benzene 6mis Yol & EEoFE F AL A 7li benzene% 3m/E
Bte] 80°Col A ABEE A7 F methanol 1m/E o] %4ql th& HPLC injectoro] A A
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Ak o] Wl HPLC 24.& 95} o,
Column ; g-Bondapak Cis
- Solvent; acetonitrile ; glacial aceticacid : water(45: 2 : 55)
Flow rate; 2.0mi/min
Detector; UV 280nm, 0.laufs
Tl RepRENES #$7e R 2mlE 3t ether 10mlE Yol EEolF F etherd
5mlE #3te] 40°ColA AT A7 vh& IM-KH,PO, %W 1mlE Yol KFE LA ik
ko] Foli f-glucosidasedo] 50miZ Yol 37°ColA} 18A17LFt HWEAR wH& 0.1N-
NaOH& A pH 7.00.2 /¥l benzene 6ml E o & FELolE g FOLOMAI L
benzeneZ 3mi%E #slo] AT plasma PEEHPEES @A #FL F 50ulE HPLC
injectorel HAAAH(Fig. 1).
animal (rabbit)

2mg/kg of lorazepam
P.O., i.v.

| |
blood 5m! urine 2mi

contrifuge ether 2m/

100001rpm, 20min

supernatant Im/

shaking 1 min

ether phase
|

benzene 6m! evaporate
(1.5% isoamyl alcohol) 40° vacuum
saking 1 min iM KH,PO, 1m!
centrifuge«— (pH 4.6) ‘
3000rpm, 5min 19% p-glucosidase
| ' 50u/
benzene phase 3mi hydrolyse
evaporate 37°C, 60min
80°C | 0.IN—N20H
clarificate neutralize
millipore filter pH 7.0
| benzenetm/
HFLC (1.5% iso amyl alcohol)
micro syringe
(254nm)
Figure 1—High performance liquid chromatography of lorazepam in blood and urine of
animals.

B —Lorazepam $17|¢] dissolution test= Hiroyasu Ogata“’ﬂ dissolution methodZ
sk ®Estalen lorazepamfi(A, B, C, D, E, F)& Aaz A&3gi.
dissolution testert USPX X #ik-g st en] $7No) lorazepamfe-$ 2.2 rotatin

baskets —EHER A A7 A BFHIREEES B2t on o2 basket foll4] oscillating
basket$ A Y LTEBAZS wlo) 2R84 Hobkiislaldh
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2 A &7 FF4 500mlE @3 lorazepam 148 His}4 rotating basketo] W& &
37+0.2°C% #fisFstmd Al 100rpme. 2 basketd sldARor] 104, 204, 304 o 504wt
ukg-ol 10m/4 & Eesled HPLC injectorol] A A7t}

&WA FAZE—LorazepamBf 2l bioavailability FE-S Greenblatt® 5 <] e 243}
P lorazepam@e®l 73-¢ HBBWl FoI13 F 2 hBEES & HMAlE  HikEx
Bk3iet.

ERBWIAE BE 2.0~2.5kgd] 4ol YT HHFES 1247 TS Bl 8
skl

w14 lorazepam@BlE KRBl ATFFIAZ b 304, 18R, 2008, 3nsRd o 10B:RS
Foll AQstel RS HPLC methodel ofske] M@sRAom ReplE 94 —Ersi
ZAAE Amstel RS BES WESe) HErsdcl.

MR Y EBE

UEEECl WEt—Starch® &M 3 lorazepamig(A)-S & o] wet granulati-
on methodol] 2}s}e] #Ukrsl9d 7 hydroxy propyl cellulose(HPC)$} cellulose acetate phth-
alate(CAP)Z #&m= {3 lorazepamse(B,C)2 ethanol 9 methylethyl keton2- &
BE o ksl o= microcrystalline cellulose(MCC)$} sodium starch glycollate(SSG)
E RHAEBE AL3 lorazepami(D,E,F,G)-2 %t 2 % 9t 7. direct compression method
& Ag3grh

T8 8- 5.5~8.5kg/cmg) @ ®]sle] hardness:= 4.0~6.0kg/cmE #Ekrsiolct.

B A7k starcho 4] 1653¢1H  ®lgte} MCC 2 SSGoll A& 2400l Fal=lgla MCCsh
SSGol| Amberlite® @A A2 14 olvle] &&= ct(Table I).

Table I —Disintegration Time and Hardness of Lorazepam Tablet

Disintegration
Formula Binder Pressure(kg/cm Time(min) Hardness(kg/cm) Water(%)
A Starch 6.5 16 4.5 3.3
B HPC 5.5 7 5.5 2.0
C CAP 8.0 9 6.0 1.6
D McCC 7.0 2 4.0 0.9
E SSG 8.5 2 4.0 0.8
F MCC+ Amberlite 7.5 1 5.5 0.8
G SSG+ Amberlite 8.0 1 5.0 0.7

elEEe] B—HPLC g A lorazepaxﬁ peak= injection ¥ <t 44 ol el
.ol peak o] FA vieh} peak height2 A £8-¢ EHE 4 Ao
RrEEE e HPLCHA ¢ 35 3o lorazepam glucuronided] peakrst 4] ¢
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ar

kot pHE 4.69% &3}l o] B-glucosidased Qo] 37°Coll A 604 %ot v A AL ),
BEHA ksrfE=lel lorazpame] B¢ WEY + Jch(Fig.2).

Lorazepam Lorazepam

glucuronide

Figure 2—High performance liquid chromatogram of urine level of lorazepam tablets
in rabbit.

gk ﬁﬂj$~Lorazepam§%9— dissolution tester?] rotating basketql o} @e] 100rpme.
2~ SAA F 10mid g Weste] RS of testero] b el wel HAG B
EES vdeligleon) o) lorazepame| o) i@ Aol 2A JFE T ALE A7
ol #pre] whE FWEE Folrl Hstel PEM FEE KE R EHESH lom ol 5%
o4 Hrstel

RIEKE BEHZ @ste] basketg 100rpmeo 2 3|AAZE ol HGHZ A starchs (M
g AL 5047 $%9) dissolution rates} 49.4% 2 A s+ gk HPC 55.1%, CAP 52.7%,
MCC 70.8%°l31 .7 SSGelA 81.0% % =t &M + 714 £ A4 LAFAA(Table
1.

HAfR M 2 4] AmberliteZ gl R-2 dissolution rate® 4.5% 7% FAA7|= ez o
elkeh, ZEEAKGA ATHERS AT AL REKE ER Ad wel 2~4%4% A v
Elgot & #EEE BolFAEs E5ich
3l 3] oscillating basket-S {#Hgt 712 rotating basketg 3L o] vldle] HUH3A

c;
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%¢ dissolution rate® JEhAGlE o)k LTESe] EWEEES) itel £34EE 34
Ae AL BUIsH] S gleh(Table N).
ATE# A& rotating basketd AL-§-3F 7 starchol 4 51.0% ) Al vepd
w SSGollA] 89.6% 9 WHZEE Vel SSGol AmberliteE 715k AL 89.6% < VAHIAE
¢ vehiek(Fig. 3).

wamaA starchd R Ao] 75.7% < dissolution rate® R 3593 HPC83.5%,
CAP 79.6%, MCC 94.7%0°13l on] SSGell A& 96.4%2A4 4] 712 & A4E vebidd
o}, =3 SSGol Amberlite® it A& 100.0%2 A EH S0l 523 wHis o] viskeh(Fig.
4).

olub# o & dissolution rate wet granulation methodo]] fk3slel BE= SEBlAE A=
3l slolgl 3 direct compression methodo 4= R #Fs . "

>

Table T —Dissolution Rate of Lorazepam Tablet in Water (Rotating Basket)

Formula Binder 10 20 30 50 min
A Starch 16.3 @ 20.1 28.2 49.4
B HPC 23.6 3L7 37.2 55.1
C CAP 19.4 25.7 30.6 52.7
D MCC 30.0 37.4 43.6 70.8
E SSG 33.3 45.7 51.4 81.0
F MCC+ Amberlite 33.6 40.9 48.0 74.6
G SSG+ Amberlite 42.7 49.3 59.2 - 85.3
a) unit, %

Table IV—Dissolution Rate of Lorazepam Tablet in Water(Oséillating Basket)

Formula: Binder 10 200 - 30 50 min
A Starch 20.6 ® 28,7 41,8 07.9
B HPC 36.3 47.9 59.3 80.1
o CAP 29.7 39.4 50.6 72.8
D McCC 42.3 618 80.3 90.2
E SSG 50.9 63.6 84.7 94.9
F MCC+ Amberlite 45.5 64.0 80.8 91.4
G SSG+ Amberlite 60.3 78.7 88.9 96.6

a) unit, %
Bioavailability—Greenblatt’ 5 lorazepame] AR ol B3 WA lorazepam
o] MurholA S 8oz FESgen Rl Hile 2 lorazepam glucuronide ey
2 o] FojArta ¥yt
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Figure 3—Dissolution curves of lorazepam Figure 4—Dissolution curves of lozepam
tablet under dissolution tester in tablet under disintegration tester
simulated gastric fluid(rotating in simulated gastric fluid (osc-
bagket). illating)

Lorazepam$ed Fol MOEAZA S ] FoiF 1412F Foll BuifihiRES #Rslids
v SSGek MCCollA] 60.7, 52.4pg/ml, 24 &2 +x& vebiglen] stable 46.6pg/ml,
HPC 45.3pg/mlo| Q)3 CAPo|A 30.9ug/mlE 7}# whokeh(Table V). el AFsiw Al
plasmaiE L AA 3| WAFHR ol B 240 AT o= 5.6~7.6pg/mie] [MFREZE f

F3}o] lorazepame] JERERN inARe] AFE & 5 vk

Urineol| 4] ¢} lorazepam glucuronide wjAleke AnkA o o A A = F43] St

REA

shelrt A e BAEY R 1242 ol F WAl o}F A9ick(Fig. 5).

Table V—Comprison of Plasma Level of Lorazepam Tablet after Oral Administration in
Rabbit (pg/mil)

Formula Binder 0.5 1 2 3 12 24hr
A Starch 22,7  46.6 43.4 39.7 11.3 5.6
B HPC 22.0 45.3 44.8 42,1 17.2 7.4
C CA? 19.6 30.9 38.7 40.6 14.6 6.1
D MCC 28.1 5.4 49.7 46.2 18.2 7.0
E SSG 35.1 60.7 57.4 56.7 19.4 7.2
F MCC+ Ambelite 27.6 54.8 50.2 45.3 15.9 6.4
G SSG+ Amberlite 38.4 60.3 58.1 58.4 18.2 7.6

a) unit, %

1 E
Lorazepamfeh| o] WHBIHE ARl ostel ZA oJgg whow] SSG o MCCo|A o

%3l dissolution rate® 2 o33=9lx starche]Ax s Ax3ts
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Figure 5—Cumulative excretion of lorazepam glucuronide after oral
administration in rabbit,

Lorazepam e#le] dissolution ratejfj5g®E rotating basketS ML IAAL+ES A7]=

E

AR vk oscillating basketd AL LTEEHE A7e Aol £252F F4A4%
Lorzepam@H| & rabbito] OB S v Fo} 1WA Kol REMPBREES et z,
WiRd 2 BES WA EN on 240 kA BERS MRS
Lorazepamfz o] &M & SSG 2 MCCx AMAAME ofE FHEM o 3l HEH
e MPRES Mt

X m

1) B.J. Alps, T.V.A. Harry, Curr. Med. Res. Opi., 1, 239 (1973)

2) Waltex H. Comer, Henry W. Elliott, J. Inter. Med. Res., 1, 216 (1973)

3) David J. Greenblatt, Tomas H. Joyce, Clin. Pharm. Thera., 21, 222 (1977)

4) J. Bobon, S. Bourdouxhe, M. Breulet, Psychopharm., 33, 377 (1973)

5) B.B. Bacellar, Curr. Med. Res. 0pi., 3, 16 (1975)

6) David J. Greenblatt, Richard I. Shader J. Pharm. Sci., 68,57 (1979)

7) David J. Greenblatt, Marcia D. Allen, Clin. Pharm. and Thera., 26, 153 (1979)
8) Kate Franke, David J. Greenblatt, J. Chrom., 146, 311 (1978)

9) D.J. Weber, J. Pharm. Séi., 61, 1797(1972)

10) Hiroyasu Okata, Toshio Shibazaki, ibid., 68, 708(1979)

11) D.R. Sheth, N.H. Shah, W. Pool, ibid., 66, 1567(1977)

12) J. Arthur, Carl V. Puglisi, ibid., 63, 521 (1974)

13) Richard B. Knapp, Louis Fierro, Anes. Anal., 53, 122(1974)

14) David V. Heisterkamp, Peter, J. Cohen, Bri. J. Anes., 47, 79(1975)

15) Hiroyasu Okata, Toshio Shibazaki, J. Pharm. Sci., 68, 712 (1979)

16) David J. Greenblatt, Roger T. Schillings, Clin. Pharm. Thera., 20, 329 (1977)
17) R. Verschlaegen, G. Rolly, Acta. Anes., 25, 68 (1974)

18) Morton A. Schwartz, Edward Postma, J. Pkarm. Sci., 60, 1501 (1971) -



December, 1984 ok A ki 3] B 169

19) S.A. Kaplan, M.L. Jack, ibid., 62, 1789 (1973)

20) Lowis A. Gottschalk, Henry W. Elliott, Clin. Pharm. and Thera., 18, 323 (1972)
21) Morton A. Schwartz, Edward Postma, J. Pharm. Sci., 62, 1777 (1973)

22) W. Sadee, E. Vander Kleijn, ibid., 60, 135 (1971)

23) Abraham Nudelman, R.J. McCaully, ibid., 63, 1881 (1974)

24) Richard E. Huettemann, Arvin P. Shroff, ibid., 64, 1339 (1975)

25) H.V Maulding, J.P. Nazareno, ibid., 64, 279 (1975)

26) A.G. Bulterfield, F.F. Matsui, ibid., 66, 687 (1977)

27) E.G. Lovering, C.A. Mainville, ibid., 65, 207 (1976)



