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Z5: H2 =T s, 22 2EUS, AR 552 e, AAYE 978 AERe iR IF
W 7t Skekal vk YA Y 3] AEhl 48] (histamine-2 receptor, H2)9k a2 02 ZAgtsto] 914k A
e oAlskE slERl 84 AZAR F2 G A7 A=d A8 AR TS
Az A ARG FaE ST g 8739 Aol AN A ATt FA4 ok 47
Aot A mAY AERQAE AT HlER E6te] AR Alx Al nAY AER ek ofsl] AP
737t S7HEAL, AxrE S7HEC sl Al e M E SRt A Slstaat yRtEdy 2igmAy AE

QA5 HES/MERRME T8 A FAFEI|E ol &dte] LATHAE Azt LAZHA L] =
gEA2 S18ll, SEM, DSC, XRD, FTIRS AAISIILL, o] & A 9] 82752 Tl = U223 dlsiint. 2
B mAA AEz e vjgo] 3:7% IAAH A dhHos 9pgh 2HES FlEIon, ofF ol &d
EUA 9] F=lE 5o ol S fedE sS RISt oled AA=E yREddt Ad/v]
AER QAT o838 S 474 A=A ARARE AH: 7S 1T & Sl

Abstract: Recently, patients suffering from unexpected chronic diseases such as gastric ulcer and reflux esophagitis are
increasing due to irregular eating habits, frequent stress, and excessive drinking. Nizatidine is a histamine receptor antag-
onist that inhibits gastric acid production by locally binding to the histamine H2 receptor and is mainly used as a treatment
for gastric ulcer and reflux esophagitis. Lactose can increase drug volume and provide moderate water solubility, but it
decreases hardness. To confirm the increase of hardness and stability of drug when lactose is blended with micro-
crystalline cellulose to make solid dispersion, nizatidine, lactose and microcrystalline cellulose solid dispersion was man-
ufactured by rotary evaporator in methanol/dichloromethane cosolvent condition. For characterization of the solid
dispersion, SEM, DSC, XRD and FTIR were performed, and then drug release was confirmed through an in vifro dis-
solution test. A relatively good inclusion rate was confirmed in a solid dispersion having a ratio of lactose and micro-
crystalline cellulose of 3:7, and an ideal behavior of immediate release tablet was confirmed by this. As the result of this,
it can be confirmed that nizatidine and lactose/microcrystalline cellulose can be used as immediate release tablet for reflux
esophagitis.

Keywords: nizatidine, immediate release, rotary evaporation, solid dispersion.
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Al ] 288 obli=Al 1914 (eyclic adenosine monopho-

AAY, 978 AEdS it 5o dQlo = HAE sphate, cAMP)3} ZH-0]2(calcium ion, Ca*") F=7} S715t
o} AR 9] WA oA T2 3|ZERRIe| s S| AER 3L FA/ZF ol o] Bl T o} Al (hydrogen potassium adenosine
: triphosphase, H/K* ATPase)’} &/33}=|o] HF2 o= A4t
T o e bgld bt i i, 1Y 42 1 1,
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gt A% AR e ol wE YrEd S UE e 567

AYE-okA| 8k H-FA)) A (biophamaceutics classification system,
BCS) class 3 oF== 91743} &7 AHolx] dAlstke 9%
I 72 9 A% A sAZ ARS-E S 2E] 8A 4
A (histamin-2 receptor antagonists)3! VAFE]H-S 3] 2~E}7I
8- (histamine-2 receptor, H2)9} Zgsle] ¢lolA 4F A4
< AAstaL ARo = 1% 9] 4 WAATE kel
A 22 S| 2E 84 A2 ARSE= Alv
Hd, g Hd, SRE A Hasiels o, diF o ¢
& FAES 7RG a8a bE s|aE 84 A3
Aot gl AL AXA ot 90%0l4 ZHh 100%71HA4]
2 AA ol & ES 7, tIFE 2RO R wjEEo 7F
TGS A ket UAREI"S ARl 7l 1Y FHo
300 mgs 737 Foiste] E-gshH, ot FoAY A9 FF
TE, A 5o FAES 4o slom 14Y o A
Ao EGT A WAHoE Qg ekt Al a3t 14
- Ak’

AR A=A A
W, A ol em o dAoMe
o|-&3te] A EAHANE A &Sttt 3T
<, WghkE 3 o] HeEA S} =S &SiAE F Ae
njo} ol o] F=HE o]&ate] IHFTES FEl &l
STHAT = R JARHAE dojule WHolt)!

IAZA Azl AMEE A 1EAL] AHE QA0
12k FFI 271 el 14 FE|FAJo|E Aoz A4
H olFFE 3 78S T AN 1AL A=
kS 7EA] AL Qlof Arw|jcte] g gt kA, AEAY
AZE Al 85 ARERTE o]9f 2 5 ol9lE Z
2 AR AT FopollA AL FuE FTHT= FA e F
AEE o] AREH nA7d AER 00 AH3 HIER
sl Ageld mEA AER Q2o o8| AFe] Hxrt
7kste] oF=e] KIS SVl a3t ok

uAA AEZ Q2 (microcrystalline cellulose, MCCYy= 4007]
o] FHEE 7, AR =71 5 um PRk AAS Zh
= WA mAEERE A4 Rt vA AERQ
2 oy 7714k ofs =2 FHAA AbskE o] Ak 7]
(sulfate group)t 7H=2-27](carboxyl group)Z X|ZET}, o]
gt o =R Qe w2 wolS 7= mA dESE
25 AA AT ZokllA F&A, 3k, FgA, FAHA, 2L
sPIAA o= g &8HI Utk

ol AF= FIH nEAA AEE 2T oo M4
H2= FEFS Glsl] 8l T EY S o]&ate] A,
nA%R AE2 s AU A BlE&R Egste] I
AEAA S A 2I9AL, FTIR, DSC, SEM, XRD, HPLC, &
SAAE Bl AR UREY S8 SR 857
&S Ikt it
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Al & Mz 2 Ao BdoELS YAEUNIE,
SHASUN Pharma, 21%)g AM&39om, 2 (lactose
monohydrate) (Junsei Chem Co, Ltd, ¥+, n]2% A= <Q
Z~(micro-crystalline cellulose, MCC) (JRS Pharma, & %)&
ARgSle] A EAAE A 23T B3lA| 2 Crosporvidone
(Polyplasdone XL-10) (ISP Tech, ©|=}), Kollidon CL(BASF,
=9, 7HEA YA 22 2 (carboxy methyl cellulose, CMC)
(Sigma-Aldrich, V]=7), A& =24 YEF(sodium starch
glycolate, SSG) (JRS Pharma, =), PVP K-30(SHOWA,
AEYS AREsI T, 28t A E 913 AR A2HE
(sorbitol) (Sigma-Aldrich, 7=} UAFEIT S04 A= Al
EFg7)9F B8 7)ol A 2 WA E fg SEA 2
2Hlo}d Ak vl1d] 47 (magnesium  stearate, MgSt) (Nitika
Chemical, &), AHEGA 2 AF -2 4 (sodium
lauryl sulfate, SLS) (Sigma-Aldrich, 7]=})2 A}&-3}A T A
ol AFEH 2 E 7] 8vl= HPLC 552 ARE-3ISH

LIXIE|E! x4 2 LXIE|IE] K489 KM=, Y=tEd
AL = UAEE 150 mg) 3, A AEZ20AE

Table 1. Preparation Condition and Profile of Solid Dispersions

(unit: mg)

API Polymer Total Encapsulation
SD NIZ Lactose MCC Ratio efficiency
1 150 0 150 0:10 300 91.48%
2 150 45 105 3.7 300 95.76%
3 150 75 75 5:5 300 94.43%
4 150 105 45 7:3 300 93.59%
5 150 150 0 10:0 300 93.46%

Table 2. Formulation of Nizatidine Immediate Tablets

(unit: mg)
Batch 1 2 3 4 5
SD 2 300 300 300 300 300
Excipient agent Lact(();f;l)\/ICC 15
Crospovidone 15
Disintegrating ~ Kolidon CL 15
agent CMC 15
SSG 15
Binding agent ~ PVP-K30 35 35 35 35 35
Surfactant SLS 35 35 35 35 35
Lubricant agent MgSr 35 35 35 35 35
Total 357 357 357 357 357
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Table 132} 7Fo] gL (MeOH)/C]E-Z 2| gH(dichloromethane,
DCM) &-&vlol 83lA1A 335 HE7](N-1110, Eyelar, Japan)
£ ARgste] AxEAL, UAFEY S22 Table 29} 720
o] 7S ol&sto] Alxsidnh. LARAA Az 9
gk BT 6045 °ColX] = AT UAEH 25, v
AA AER = MeOH/DCM F-guljol 838lirz] & <Y
gk TS QlEl 29 BHE FEE AR B AAEA
ot A2 AR = vAA O B oA ARE- X 7EA] B
skt

X 2MA 2 FEEIE S, IAEAA ] oFE T
SA3s17] flste] IARLAE FEuell §3A1Z] * 1mL
2 FHsle] 0.45 ume] PTFE ZEHZ 73 & 74594 =
ZulE 2 J(high performance liquid chromatography,
HPLO)E ©l-8-3t>] 320 nme] shgollA] S48t o] % A}
|5 o HIE 2] (1) o83l oF= s st

AR ok e

ol&Z o= THY

o

HESIEF (%) = x 100 1)
IRELHS] TxEN M. Uz, 3T, vAd A5
220 o g Az we 315k Wsts b
#3Fe] FTIR(fourier transform infrared, GX, Perkin Elmer,
H5)e o83l SAsIint. BEs}t ZHE(potassium bromide,
KBk Al58] HIE 100:19] HI&=2 Egtsto] whis Alxs)
ROH 4000~450 nm™ TFellA] AT
O 2AAe] HHetE 24, AlxE YAEY AR
9] AAste B4 93] PXRD(powder X ray diffraction,
MAX 2500 X-Ray Diffractometer, )2} A|X}5AF G A
(differential scanning calorimetry, DSC, DSC 4000, Perkin
Elmar Inc., P]=)& ©]&-3}3th PXRDE 4°mind] $E2
10~90° 8¢ HolA 30mA, 40kV 2702 T3t f2)7]
Thol] dAZFe] A 8E F8] agste] mgke] WA &
T= =43tk DSCE 10~200°C 3 #lelA] 10 °C/mine]
£ 8 255 FT7R7IHA A4S ERIEIT
IOREMAC| HESH 24, AxE YAEd A 22
PASEl o S gRlakr] S8l FAR A P 7 (LV-
SEM, S-3000N, Hitachi Co, Tokyo, Q¥)S- o|&-3sle] #=-s}
ATH SEM #41& S8t ME SRS AIEE EaE o)X
Qo] A of=3 7hs S0l Wig T Y 120
Z27F 23] AAIEIATE A8 20.0 koA #asint
LIXIE|! Z4HNo| MX| 2| 8& 718. &4 gt
kAol 71AlE EEAIEY A3 HAATE S AR,
&
}

o

ZNE AN PH 1.2) 02 thE ool 71A=e] 9l
1S Fote] AlxskAtt 8% 7]= DST-610(Labfine Sci
Instr., =) AH&-3I3ITE S ES] A== 100 rpm, &2
25 37405 °C, &S 900 mLE g3t galixl Al

ik 1 mLe] AEE Hskgn AL Bl Q59 o

17

Zan, A|448 A43, 20203

Al 51T} g A EE 045 um PTFE ZEE o33t &
HPLCEAS A8

HPLC =Z. Alz¥ UAEd $UgAe] wEAsS &
915}7] 913 HPLC +49-& HPLC A]2=%](NS-4000, Futecs,
=), @ EAIZE)(NS-6000, Futecs, 3H)S A&t} &
Aol A+-g-3 ZH-E ProntoSIL 120-5 C3 SH(4.6x250 mm,
5 um, Knauer, 59)2 ©]83}93 F52 1.0 mL/min, H&
-2 320 nm, A E FYHFE 20 Lz A3 o5
£ olA| Ey}o] E e (acetonitrile, ACN)Z}F F 7 F(distilled
water, DW)E 1:1(v/v %)°] BHI&E E§3tod AMS-3EAAL, AF
S3l7] A FEI A7 Bk 229 BHE AAE] 2T}
29} 7|25 AA F ARSI

Zn o =2

MZHE L|RE[El OX2MA 24ZE ZH. Table 1914 &
T A=) Az UREY IARAA = 2 vAd A
EZQ20] gl ug}l XHEC| gER= HS FRlE 5
Ak AzE UAEY ZA L] oA SD 2= 9F 95+
0.5%Z 7FF =2 IHEo] UeA, SD 1= 2F 91+0.5%
o] 7H v XHES YeRth ol 93 vEAy AE
2o 20] Hlgo] 3:7¢1 SD 27} UAEYUS THT & =
Aol zRolehe Zl& ofwleith. Bet SD 134 SD 59 7
T U IS AN A v A AEZLAE
bzt AMggE IARRLHI R A v A AER e AE EF
3lo] ARE-3 T2 v A EA| B AR o R okRo] THE
A Balar, 5 a9l ot oFEe] Halj7t MdE AoE

Q22 Az IAEA ] ETge AT
g 23 EAEAS 913 FTIR 22 Zolth. YAt
de] F2 3= N-H 233276 em™), EJolE 2] C-H
A3 (3094 cm™), NO,2] C=C ¥ (conjugation) (1618 cm™),
EJo}E 318](1520cm?), C-H Z (1469 em™), C-N 2 g
(1435 cm™) o2 BRI ZITE v A4 AEZ QA= 3334,
2869, 1640, 1053 cm™o| A F& 3 =7} FelE|Qlon, 7zt
sfo|=2A] 2, vghol= x2le] C-H ZY, slo]=8
I5, AEE Q29 C-0 2% vepdinhS 232 3262,
2900, 1000~1200 cmellA] F& T =7} = om 7} &)
o|EFA] i, WS drElol] 9% -CHy 2FC = e
ChY A EAA] Azl AREE UAE e A, nEdd A
E2929] F8 1AV} BE w2 e, Al
2 F3E FRIFRA] AT o]E F3l AARAA AR Al
AREE YR A, m A AER 0 7L e ARgsh,
yztedo] MAEA] E3ktkal AbsE )

DN dN, HEEE M. Figure 2= YAEY
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Figure 1. FTIR spectra of NIZ, lactose, MCC, SD 1, SD 2, SD 3,
SD 4, and SD 5.

I A, v 2y Agz e 44 54 £4& 918 DSC
dlolglo|th. YAEIH ] S83F= 130 °C Faiollx] Vrehst
a8 Rl FE A= 150°C, PR AEZR Q0| S
= 24 WS UlolA ERIEA] &t BE A AR ol
A UAEHS] §E 93E g1 5 Ao, 23] §
Gu|Fe BEEA] UL ol vEA AER Q280
2 YREIe] JFoz QI8 Yehd Zle= APE%D}.
YzrlE|ds} 2, v A4 AEE 9 AE o83l A|l2E AL
ABAH o] AAshH B XRDZ 318K thFigure 3).
a2 A3, AL APe] B2 443 1A 2ion, nFd
A ASE A= 7839 vt ERIFAT YAEHS 2
I} Hlwgs w AdlFog v AXs) 9AE 7, Al
] lﬂlv‘i—*&‘]—b UREd 3 v)s=st 2743} 9|38 SRl
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Figure 2. DSC thermograms of NIZ, lactose, MCC, SD 1, SD 2, SD
3,SD 4, and SD 5
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Figure 3. XRD patterns of NIZ, lactose, MCC, SD 1, SD 2, SD 3,
SD 4, and SD 5.

ok ol g AAE 7= AARAAE ol 88t S-S
Az xﬂLHoﬂﬁ Al T AL FeE Sl 9=
UIA WE oFERE e B lolR AlE
J_xilzﬂxﬂ | éEHaP&*. 24, UAEE 2, vdd A
2202 9 Axd AL A4 FAL Falsh] 9
g FEfsh 42 SEME ol8ale] wAeilaL 1 A
Figure 4] Uebich YA 2d2 10~30 ume] 242
ARA7IE 7KL 9low Bt gEjeh A7) XS
EhliT}, m27% AER9 = 20 um o] HFEE 71
ok AlzE AR M = YA E 2, vdd AE
RQ27F 71l 7L . FElZE e 285 A1
A A A77E Aokl A AT glen, A ool
S/t WA AER 0] ghgo] vtobxld] whEt gk
77t S7kshs Aol SRIESI. SD 28 ¥ fxje] 2
717 BdiH e E ddd A AT 5 e olE Sl

pul

Polym. Korea, Vol. 44, No. 4, 2020



570

Figure 4. SEM images of NIZ, lactose, MCC, SD 1, SD 2, SD 3,
SD 4, and SD 5.
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2] 12 T2 X EG 2 u FHoz =2 A7t
Ao W= Bk viX] 2, 3, 4, 52 B oF [5EoA &
AR 51, 60, 75, 76%°] °F& WES RIS o Ut wl
2] 4, 571 FL Al dH o R B s WES B
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Figure 5. Release behaviors of NIZ, Bat 1, Bat 2, Bat 3, Bat 4, and
Bat 5.
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