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Pharmaceutical Study on Ampicillin-polyvinylpyrrolidone
Coprecipitate

Johng Kap Kim and Jin Soop Eam

Ampicillin-polyvinylpyrrolidone coprcipitates, 1:5 ratio w/w, were prepared
by the solvent method to increase the solubility and dissolution rate of ampicillin
anhydrous. It was found that the solubility and dissolution rate of the copreci-
pitate were higher than that of ampicillin anhydrous, mechanical mixture of
ampicillin and polyvinylpyrrolidone in powder state.

The intrinsic, dissolution rate, G, are 1.15%x10"* mole_ cm=2 min {or the
coprecipitate, 1.09%10-° mole c¢m™2 min™' for ampicillin anhydrous, and the
activation energy of the coprecipitate and ampicillin anhydrous are 9.091x10°

cal/mole and 1.854x 10°cal/maole, respectively.
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2 — Ampicillin anhydrous(955¢g/mg, Chong Kun Dang Pharm Co.), polyvinypyrr-
olidone, average m.w. 40000, U.S.P, (K-30: General Aniline & Film Co. Linden, N.]J.
U.S.A), methanol(extra pure), potassium chloride, phosphorous pentoxide, potass_
ium hydroxide, hydrochloric acid, kieselgel DG(400mesh, Riedel D.E. HAEN AG
Seelze-Hannover) ,

38 —dissolution tester(Doyama Industrial Co. U.S.P.), spectrophotometér(Beckmann
DU-2), pH-meter(Horiba F-5), IR spectrophotometer(Perkin Elmer 157), Fisher-Kahn
shaker(Fisher Scientific Co.)

k42l ®Ml=—Ampicillin. anhydrous(3 T AMP=} §te}b)e) polyvinylpyrrolidone(LLTF
PVPe gtep)el =Anl7k 1:1, 1:3, 1:5(w/w)S] k%S ¥ methanolg st
ZEreH(107* mmHg)o] Al A7) 3HALE dessicitor(P,05)o A &sfFol Hujriz] A x4
At 422y 40~50meshz =4 o Rt}

HRy Bemel 8- AMP(ampicillin) (40~50mesh)¢t PVP9 z=Aul~F 1:1, 1:3,
Listw/w)d A€ 7883 il sl st

B —Ampicillin: A kL iodometric procedure'®e] 9] gt A A stdrt. & HE(AMP
sl 33F 100mg)$ ALaA Zol 0.5M KClo] %o 100m/= s+, o] o 2.0mlE 3 3o
iodoflaskes] @i IN-NaOH 2.0mlE 7}sl A a3, 154f WAk k¢ 1.2N-HCI 2. 0mi
B 0.0IN-2% 10m/E Ags] i 745 5 BHAA 1558 343 F 49 o
=& 0.01 N-Na,S,0, ke z AR Rb 2mlE 8 99 22 wgoz TAY
sl 14 skt |

iy © AMP 150mgs] gfsk-& A sA Zo} 0.5M KClej o] 100miz 3+, o] o 2.0
mlE sl ampicilling] o F3o Pt

YER BAY ¢ AMP 150mg 8] 332 AW a4 2o} 0.5M KClo] o 100ml= 31, o]
4 2.0mlE 8 Aok 2o oz AP, :

Polyvinylpyrrolidone : 0.5M KCl 200mls] 750mge &o] 2.0mlS 3] 1o} 7o why
o2 A ' -

ARz FrE—Ampicillin'®: AMP sk g A flaskd] Y3 KOHse} HClz pHE =3
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¥ 23 0.5M KCled (pH 2,3,4,5,6,7,8 20)S 7% vbS 3720.5°C 52 zo) A 247
A =g 5 0.45p millipore filter® of 343} o)) 39| AMPE =4 340}

ik ¢ AMP-PVP 1:5(w/w) 33b#e] =b=ke WA flaske] Y3 §jrH  ampicilling
SRyl #es A gl

YL BAY  YEN BEY 2%& ampicilling] S4ada) g ke s Ag

AEE BlE—Ampicillin powder: dissolution chamberiel &%+ 4 0.5M KCl 200m/
E s}sta AMP 150mge 99 oo 37+0.5°CE SA s A 150 RPMP_:.-_ sakse) 5,10,
30, 40, 50.% 604wl 2.0mlA Aele o] 0.45x milipore filterm of geho] o) =
AMP %= % ampicilline] wtu} &3 61—03 =5

FHk Y ¢ AMP 150mg s ub2F & 2] s ampicillin} o3 g o2 AA54c

W) BEY 1 AMP 150mg s} 3=ks # 8 ampicilling} 22 9f o2 A A

Ampicillin disk—3{8 1200mg2- 2 8t¢] Aol lemal diskE A diskik:®e] ¢4 A4
BHEES oS3 Zol 484l Dissolution chamberfye] 0.5M KCl 200miE- 7183
solid paraffin® 2 sz g ¢ Fwlut 2 FAI 3 2 whe] W& =) B3 Ao A disk®
plexiglas holders] 7)¢] A dissolution baskets] TA A7l v}-& o] basketZ- 150 RPMo =
xakEba A 5, 10, 20 & 304wbet 4 2.0mi4 # st ampicilling A =kl

FYy disk : AMP 200mg =i =5-eF2 s $lo} 2 b om Al

YHEY BEY disk : AMP 200mg ek g 38 1ok e why oz 3.

Diske| i —AMP2 AMP-PVP J&ii4y 1:5(w/w) = 48 Bed 1:5(w/w)s =
7} 1200mg & % ste] Punch-die assemblys} A ¢t 0.5 ton/cm?, o] 12mm, A7 1lmm 19]
pelletE A & g1},

gt& chromatogropy—AMP 20mgz} 363k 1:5(w/w), YHEVREY 1:5(w/w) pragels
20mg 2 PVP 100mg ¢ 554 U #M@ste] kiesel gel DG plates] A= ghe] 7 zg of
A4+ butanol : water : acetic acid=10: 10 : 1. 20] A A
St AA ZFalstdel. (AAAZ 17, "AAex 20°00).

Aol spectrum—AMP &34 (115 w/w) 27 30r/ml s % =F 2.0mlE 28t copper
sulfate buffered* pH 5.2 solution® 2.0mlZ 7}gte] 75x0.5°C water batho] 4] 30554
77l F AL A 3045 wAlgE oS 200~340nme] A E4 g e}, olw scanning speed
+ 5inch/mine} ¢l £},

% Copper sulfate buffered(PH 5.2) solution : citric acid 21gs] ZFH4=3 }&) 1000ml
2 ¥ (1), sodium phosphate dibasic, anhydrous 15.22ge] Z%-4-% 73] 536ml=z. 3
_tnB SR (1)e= pH5.22 ge}(1). Coppor sulfate 393mgd ZH-Io =o 100mlzE
o o] £ 15m/E L (M) ~3e}.

H2|M spectrum—KBr diski:e] s} AMP-PVPILsy 1:5(w/w), Ky BEY%
1:5(w/w)dl st IR spectrum$ #Etdtsl ).

olwl WEZAL vleat ot

Concentration, 200 :1; cell length, lcm; press, 600kg/cm? 5—6min.
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mREC| AE—AMPs} AMP-PVP#i4n(1:5C/W)el &sl= MERKRE Table 13t
owl, UL pH-solubility FA4 2 Jehl@ i, 49 BREE SAH TAAA 32
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Table I —The Solubility-pH Profiles of Ampicillin: Anhydrous and Ampicillin-polyvinylpy-
rrolidone Coprecitate 1:5(w/w)

Test System pH

Solubility

(molex10-%) 2 3 4 5 6 7 8
Ampicillin anhydrous 21.0 6.0 4.5 4,2 4,3 6.1 22.0
Ampicillin-
polyvinylpyrrolidone 99.0 60.0 21.0 20.0 20.8 59.0 103.0

Coprecipitate 1 : 5(w/w)

HEel FHEE-HERRB] AMPeL 1:1, 1:3, 1:5¢] AMP-PVP i) 3l #EM
Bae] wHEEe fiEkRe Table Tob et

Table I —Dissolution Rates of Ampicillin in Powder State, at 37° and 150 RPM

Test System Time(min)
Concentration
(molex 10-%) 5 10 20 30 40 50 60
Ampicillin anhydrous 0.70 1.0 1.25 1.38 1.39 1.40 1.40
Mechanical mixture
1: 1(w/w) 0.75 0.80 0.93 0.94 0.95 0.97 1.00
1:3(w/w) 0.80 1.10 1.30 1.50 1.52 1.55 1.58

1:5(w/w) 1.13 1.50 1.68 1.75 1.77 1.79 1.79
Coprecipitate .

1:1(w/w) 1.08 1.38 1.60 1.60 1.60 1.60 1.60

1:3(w/w) 1.37 1.68 1.80 1.80 1.80 1.80 1.80

1:5(w/w) 1.50 1.88 2.13 2.13 2.13 2.13 2.13

A9 Rz Eq BEHEEE AMP7L 605 plateau valued] ZEst+ &, AMP—
PVP dtidy 1:5(w/w)$ 205¢] =252 3] 13 BHEES ez st #BE
& oA BHEE 4 Fohste A& AMPR TS A43tE #BAs]«w 7H8A
FEA 2 5H4 Jldsde A 2l o

Disk 3% BWHEE HEdE &3 RTEY Kol Az $+= #bstnz &
FEA X #bael. diskghe KEBRCl AT LA @& diskE Az AMPY &%
E4¢ A Bt nasty] s diskE: WiEste —EREeY $EFE FA
o Z f#RE Fig. 1,24 -vehfiglon], o] F Noyes-NernstX'Od &4t '

WEY BEYIAE AMPs PVPY % x40 474 @522 (A%, HikPdA <« +
z40] A fEfstE AL AAT &+ drk. weld FTAE oA PVPY g8 g3lx
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2 ZAA7 8 Eeld 54 & AMPs PVPHG Agalyge] A Aol Azt
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Figure 1—Dissolution rates of AMP Figure 2—Dissolution ratees of AMP from
from AMP disk. AMP-PVP 1:5(w/w) disk.
Key: A, 25°C; @, 37°C; O, 50°C Key : A, 25°C; @, 37°C; O, 50°C.

AA £54% GUE kste] Table o] Jepicl.

Table[l — Intrinsic Rate of Dissolution, G, at 37° and 150 RPM

Intrinsic Rate of Dissolution
Test System mole cm~2 min-—!

Ampicillin anhydrous 1.15% 10

Ampicillin-polyvinylpyrrolidone s
Coprecipitate 1:5(w/w) 1.09x10

Table Weoj A AMPro AMP-PVP 3tk 1:5(w/w)2] intrinsic rate of dissolntion
o] 10.6w] mjz oz, Py Ao oot FUMH S & & vk B $5559 x4 47
Jakg 25°, 37" W 50°e] A JxEste] Arrheniusstol ¢3o] Rk MLl A= AMPA}
18542 cal/moles) i, AMP-PVP typ# 1:5(w/w)& 9091 cal/mole® kit & Ao wheh
i Lol 4 A (Ea)7t Z&stel ).

Thin layer chromatography—AMP, AMP-PVP #:44 1:5(w/w), AMPs} PVP9)
BN Ba&y 1:5(w/w)e 2 spots Vehiglenz: v EAEgle] A geh o]
o o= Aoyt Rl & 0.55¢ ¢

Uliraviolet absorption spectra—UV spectrume 43 A3k AMPe} dtihiyel =
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F 220nms} 320nmel A AW F47F Jehi et

Infra red absorption. spectra—AMPS PVPE dlz = sy AMP-PVP %ﬂﬁ%ﬁ/*
# 1:5(w/w)sk AMP-PVP 3tk 1:5(w/w)e] ¥ IR spectrumf R AMP=
1190, 1380, 1460, 1500, 1600, 1690, 2600, 2700, 3420cm~'¢] ¥<4%& 1lepyii, PVP+=
1950, 2920cm~'o) A F4uil FQlslv] 3200~3500cm 6] A A8 AEAFL PVPs
Fapa 42 0T AoE ArAd

AMP3} PVP?] IR spectrum$ W z=23 B3 £3E¢ IR spectrums] s+ AMPs}
PVPY &A% AT 4 92, kMWl AE 3350cm™'7 1650cm™'e] A FFd Fo] yo
A} AL —‘%:a]-343,10u% ol2 3t Wsl= AMP2] amino groupz} PVP2] carbonyl groupe] 33
g A FAYE & g

= i

Ampicilling] BWFE BHEHEEZS Ay~ 9sted ampicillin-polyvinylpyrrolidone
(m.w. 40,000) by Mikste] olo] ¥ MMEEN HEES AR e HRe
I e},

1. 449 HHEE GE AMPs 1.09x107° mole min™' cm~2¢]3, AMP-PVP 3kit#y
1 v: 5(w/w)E 1.15X10™* mole min~! cm~%2] ¢ v}

2. MHEE %8 K= AMP>} 7.1x10°° mole min~'e]3, AMP-PVP dtik#y 1:5(w/
w)E 8.4X107° mole min~'e}3ic}.

3.1:1, 1:3, 1:5(w/w)e} AMP-PVP Jtiky = AMP-PVP by 1:5(w/w)9
BWHEEA b dgd.

4. jE#E{kAl Y A= AMP}  18542cal/moleo] i, AMP—PVP b4y 1:5(w/w)2 9091
cal/moleo] g t}.

5. AMP3l PVPsle| #y Bast AMP—PVP Lih#9] IR spectrum-g w] mw gl -§u]
U 1l A= AMPeL PVPALold]l 4FR] @&o] ol Fo1a Aol Fasglont, of #
¢ methanolFlA A AA S}

F HEE T Ao BES BEE st FA 2EAA A EREE =old =7\l
BEEl £ 2AQTe ALd o $HPE —FAA B#E =k
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