Bl % S Y AR o B S0 AR

2| 2547

FHA: KEFRIGE, @

| #F 52 R

Y &0 SN

BERBELSVILFRE &S TIRANSERERE
P A 7 M 2 R IR B i R A5 A5 5P
Crystal Pharmatech
7 b = B A A R 8
Email: sales@crystalpharmatech.com
¥ 15 0512-69561921

S \, > Crystal Pharmatech

ENHYREMRMESH L ER



HAt A P E 2 ssNMR

VAR, B, T, AH R E. FiR T AL

ssNMR #& & A A

v ssNMR & 4k 52

«’*ﬁ-wwnﬂﬂmm mf (ARG MR, K
FA L OREM M, BB, e O0FE R AR W

V’iz-ﬁwmﬁﬂ%o% Z AR A =

SFRAREAER : Ao A W 5 F K-

AN

Crystal Pharmatech

ENHYREMRMESH L ER



SSNMR £ & 7 2] 50 e B 25 A & F 69 2 ]

o RS B AT XM AT 48 Bk HL AT
o JRFHE ST S AnsR 50 6 X A

e ZEIAEBRAN T ESHMN

o Ty R BGBAR R DT KT eI HIN
o Zydhakah 89 AN

3
&> Crystal Pharmatech
A RBEMRMESH L ER



18 34

' 10. 66 21.6624. 10 |
) |
'W waIWIN | ]
1908 o506 © W r
15.96 21 ' JL J
< S0LID DISPERSION [
20, 543 8 25 74 e r'bTUle v
L | 27 40 %‘.’“ PHYSICAL MIXTURE - ) ulfL nﬁq“ J
54149 ‘kj @ e a—,V v "
- AMORPHOUS CARVEDILQ| 8 A Sl i
L*—-—-M"‘J l‘-’#’}l ‘rJ UI Mhm%db\. J\..JW'\..-»—MW (b) + e '/L_"—'— S J‘--'FULL I
1748 : CRYSTALLINE CARVEDILOL [ ] \
| 20,94 !
el 142 | \f WA
: 22.74 u
12.92 !
1218, | / MI Jv'm :mJ e ;/
. 4000 3000 2000 1000

10 15 20 25 30 35 40 45 WAVENUMBERS (cm-1)
2 Theta (degree)

XRD: @& FTIR/RAMAN: &

—/_/\-\f/_
nset: (_'_'_,

DSC (mW/mg)

20 (a)/r x\'”' Onset: 98.9°C IS
] I .
104 b)//__F Onset: 226.8°a|| — 12012 j%c
i ( ﬂ_\/‘*—\\/— e m'ltlll”h”” Jj‘"
Onset: 130.0°C || i ———
0- Onset 96.8°C 130 125 120 .
(d"’fﬂf ' 13 14014 |1[="]*_' 20’
T .2' 0] i _, |IJ
i Onset: 115. 6°c|| 5 ':.\ . 13 2
0 L
| ' '
190 180 170 160 1530 140 130 120 110 100 90 80 70 &0 50 40 30 20 10
207 Onset: 144.0°C 5.
50 100 150 200 250 300

Temperature (°C)

PO BARRER NMR: WEREHZ R R T
) Crystal Pharmatech

ENHYREMRMESH L ER




b A ULL J

"i_fUUL!' fUA\‘ _Wm_j JV

2[|!U 15[1 I:!:EIE.‘I 5|[| ¢|]
R E| (R CAXRE

@> Crystal Pharmatech
EHAYRBERRMESHELER



(S-enantiomer

LN - T N VA N (A N A A AN (N

13C chemical shift (s from TMS)

(S)-€nantiomer

20 240 60 20 00 R0 M0 0 -0 400
5N chemical shift (ppm from nitromethane)

aiphatics

aromatics

MEH, H344

H35A

AN

P31-H30 (3.7 A) —

F31-H18, H1T, H21
[3.7-4,0 A)

P31-HB [3.3-35 A)
P3-HT (38 A)

P31-H34A 2.0 A)
P31-H3EA (2.0 A)
P231-M3H (3.1 A)

<

T
L=}

TH chemical shift {ppm from TMS)

H10

9

& 1 6 5

P chemical shift (ppm from 85% phosphoric acid)

Hratipiug. TREOTRAR, WBC, ¥F, BN, 8P

1.
2. WLERR: AL F IR TR AL IR
3. B4 MERRETHIH %R

@@> Crystal Pharmatech
EHAYRBERRMESHELER

4 3

2

1

0

in

F20



(—) APIEISEEEAEM S

HEAUE LY

,
&> Crystal Pharmatech
A RBEMRMESH L ER



Carbamazepine (1)

LR 2

170 160 150 140 130 120 110
oc (ppm)

AFE BRSP4 Y R H13C CP/IMASHE

@> Crystal Pharmatech
EHAYRBERRMESHELER



ARG ST IR MNath B 25 YR T HA3CHE

@é% Crystal Pharmatech
EHAYRBERRMESHELER




M
MM

|l (i

ﬂllﬂl o 50 | | f.l'l |
A RAS [F) A T 18Cig
@> Crystal Pharmatech
A RBEMRMESH L ER




co

IEHEER

CO,H Co,~
A2 I NINH*
"NHZ 3
neutral zwitterion
molecule

C-1

RE R BCH

@> Crystal Pharmatech
EHAYRBERRMESHELER




FEAS : RETW

ar _~OH
A Hz
N
H;
3 cr

HO

| oman e MR R S s ’
70 &0 50 40 30 20 10 0

4(13C) (ppm)

IR LT BERSCHE
@> Crystal Pharmatech
A RBEMRMESH L ER

12



HEIREEE - ik
19F MAS NMR

Type E Free acid

48-Hr

24-Hr

16-Hr

g-Hr

5-Hr

3-Hr

1-Hr

Type B K-Salt

el

_\
=
I3

=}

~
3

105 - 110

{é% Crystal Pharmatech
EHAYRBERRMESHELER




REIEENEWN | BEEFR

JSEHE A 0 cﬂ
f IL o ng-"" Tg— ELY P “"OH _ “_JHM,_J"J "-\_,.,J"'u A ‘uwn—-w
EHE,f‘ e 15 & Lt 1/;2 Hg 30
T H““,IH 31—'DH ”
Lo T . |
L -1z -33, | | |
I| H& | | |I |
2 / /1
R‘EH—I; e Ill_ﬁ'nl‘_"__ . L

7 AR IEAN R R A 2 A T 13Col

@> Crystal Pharmatech
EHAYRBERRMESHELER

14



Mg Al

9/ \12/N22 cH
\\37// N_/ : (iv)
— BNV
O\\S'—s/ \\2 cH
-/ \\6 /ST (iif)
Hagu 0 HC/ ::

HyC—0 (i)
20 \6—5 .
;// \\4__%_%3/18“““19//
\8 / I||||_ ‘II\:)H (|}
x
o= \ -
\ L T T T 1
1-“;? / 200 150 100 50 0
N AN 5 (ppm)

%%?’éﬂgl%%*ﬂﬁﬁ%ﬂﬁ_‘ﬂﬂlﬁﬁ)ﬁ”d%
@> Crystal Pharmatech
A RBEMRMESH L ER




H IR

Table 1. Tahblets and Capsules of Drugs Investigated in Our Laboratory by Solid-State '*C-NMR Spectroscopy

Numhber of NME Scans

Total Weight of Manufacturer (# of Scans for Interrupted
Drug Dose (mg)  Dosage Form (mg) and Trade Name Decoupling Experiment)
Enalapril maleate 1.25 230 Merck (Vasotec) 16,000 (33,576)
2.0 230 Merck (Vasotec) 16,000 (33,576)
5 230 Merck (Vasotec) 16,000 (33,576)
20 20 NETCK |V asoLec) 6,000 (33,0067
Lovastatin 20 400 Merck (Mevacor) 4000 (4000}
Simvastatin 410 400 Merck (Zocor) 4000 (4000
[buprofen tablets 200 320 Bristol-Myers Squibb 2000 (4048)
(Nuprin]
200 330 Upjohn (Haltran) T264 (2692)
400 G20 Geneva Generics GOOO (HE4)
Sulindac tablets 200 330 Merck (Clinoril) 000 (8104)
Flurbiprofen tablets 100 420 Upjohn {Ansaid) 4000 (10,000)
Diflunisal tablets 500 540 Merck, (Dolohid) 10,000 {20 ,492)
Indomethacin capsules 1] 360 Merck (Indocin) 12,000 (20,000)
75 280 Merck (Indocin-SR) 12,000 (28,248)
1] 380 Geneva Generics 10,000 (27,772
50 480 United Research 10,000 (30,000)
Laboratories
Mefenamic acid capsules 250 350 Parke-Davis (Ponstel) TOOO (GOO0)
Piroxicam capsules 20 00 Pfizer (Feldene) 14,000 (19,556)
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assignmert & (ppm) A& (ppm)  Ad," (ppm) 7 (s)
7 160.4 —0.4 —2.0 274 + 0.28
4 154.0 25 0.6 264 + 013
1 1322 —0.0 2.8 2.07 + 0.24
75 120.3 4.00 + 0.2
o 6 115.7 0.0 —0.1 295 + 010
8 246 0.7 0.8 205 + 017
PVP (a) 176.4 2,60 + 0.06
PVP (g, d) 433 3,60 + 0.05
PVP (f) 36.0 208 + 010
PVP (c) 122 260 + 0.04
PVP (b) 10.1 2,54 + 0.05
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BN R EGHEFRTIE

X9

> Crystal Pharmatech

ENHYREMRMESH L ER




(&) 25 dh a9 # TN

37
&> Crystal Pharmatech
A RBEMRMESH L ER



Intensity (A.U.)

3.62

717 N\ | 14'3%218-;2_413;3\22 W /1\ ?}Eﬂ E‘J'f“{]‘ﬁ—‘l‘m% II:H
A g . 1. i BRI
s muu (b) 2 ) T$‘—‘ E‘J*H

15 20 25 30 35 40
2 Theta (Degree) ©
—
118.2
— | 144.5
2
=3
O
n
)
(a) 2276
U 102.0

N 1 N 1 N 1 N 1 N 1 N 1 N 1
25 50 75 100 125 150 175 200 225 250 275
Temperature (Degree)

S 38
®> Grystal Pharmatech
ENHYREMRMESH L ER




39.1 .9&28.4

2
121.6 /

1725 149.8 132.8
153.2 )} |

122.0
144.1 82.9&82.4

1451
176.78&176.0 \/1?i4 4 / 68.8
622 45.2

@

14 _41{6_2 \|24.8
1392 (|~ 127.1

164.3 122.6 (b)
A\ 27 68&27.1
136.1
151.58153.0 74.3 39.2
177.38176.2
157.4l 1413 1186  83.5882. 2/ 42% (a)
W S A

200 150 100 50 [Oc]

@> Crystal Pharmatech
B RBEMRNESH L ER



[5+]

6

12 1¢ 8

» I D &b —menm
e | : HBECHAHR
ol . EF: 4 FRCHMxR

4
al
710 11

' 4&("‘” A

1éD 160 140 1é0 160 éO éO 40 [Bc]
A\ Lrystal Pharmatech

ENHYREMRMESH L ER
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