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Study on Stabilization of Promazine Hydrochloride Injection

*Wan Ha Lee, *Ung Kil Chi, *Jae Hun Young.

The stabilizing effect of promazine hydrochloride injectin was
tested by irradiation of sun lamp(5,000 Lux) on their acid solu-
tion sealed in ampules under various stabilizers. The result of
experimentation on the color change, the remaining proportion
and the half life of promazine hydrochloride solution is as follows.

1. Instability of promazine hydrochloride solution is mainly
caused by the sunlight and oxygen.

2. The pH range of promazine hydrochloride injection is reco-
mmended to pH 4.4~5.2

3. The decompos\ition of promazine hydrochloride by the sunli-
ght is composed of pseude zero-order reaction when it mai-
ntains colorless solution.

4. The half life of 0.5% promazine hydrochloride injection was
30 hrs. under sun lamp irradiation, but it was delayed to 84
hrs. by the simple stabilizer and to 175 hrs. by compound
stabilizer. )

5. The stabilizing effect of promazine hydrochloride injection
adding sod. metabisulfite(Na;S;05) was most excellent in
various simple stabilizers and adding Na;$,0s to nicotinic
acid, Na,S;0; to nicotinamide were more excellent than
other compound stabilizers.

*College of Pharmacy, Sung Kyun Kwan University
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Promazine hydrochloridet= phenothiazineA] el %3l gEfERo] B4 $1 g tran-
quilizero]ch. o] 4L REel B4 SEEHo= (PR MGy HES WHlsty
TR 9 BIREHE EEFAS Jlxles £2 #n 9 sl asuime RS Rk
FRs 3 Qg o8v o ABRS nE phénothiazine%?iﬁ%ﬂ- [EEe = AYe TR
B 7T Yol A SRS SRR et 44 B d BEe JoA HaES #
# oy RETHEY 22 HEE dovlaw 9t =z Eq phenothiazineghigiol oj s A=
W #E7 9lev] John. L.Emmersons}t Tom. S. Myia®: phenothiazineZ&#sl (&
A Al A chlorpromazines}t =l A% BAd A sulfoxidation, demethyla-
tion, N-oxide formation, hydroxylation%< o o7|3 gl 4RATL #EHEsAth
=3 &, @i, JRS"99E phenothiazine FEMEe] N4l Bt A pheno-
thiazinef%e] 10fire] frEL EFFE Tl 3719 ﬁ‘z?ﬁ?—% A2 Qe bEYe kbl
2 3¢ sulfoxidation, dimerization, 10z fUSSPHZUIRIEC] dolvE A BRIGZL =2
i promazine{b &4 sulfoxidationo] *[KjEC] H-& AL}

0
T
//\/ \"/\ sulfoxidation //\/ \/\

—>|
NV \/\N/\//

éHzc}IzCHzN(CHs)z C|HZCHZCH2N(CH3)2
promazine promazine sulfoxide

Promazine hydrochloride# g% = ascorhic acid, nicotinamide$-o] EEHE =
o} gtor} A FEL PksAE Taan RS HMPLEAIAS ERL HRE
ASAE Fotsith & BB A+ [phenothiazinegiMpte] Bat Higt ) —~Ho=A
@i chlorpromazined] g 48K KBS BHIQL oz ﬁg%ﬁromethazine&] =&
piikol #3tel WEHEDeE Aok, ollel ¥HEv B promazineIHHA AT KEER
e EHistgledl 2 HEe Garretted] ik Billie] o8 AozA

AA & ZERC B FeE RRE Eﬁﬁﬁ}ﬁm_

4 ERBEHES] BEES BRI

A SEEES] BEs) half life(BREDS WEcR 714 BRIV - LERE EHIsH
A3 2 EBREEL BHstgonz old #&she wolth
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1. 8 %

A. EHH FEEK

B. Mcllvainfigk buffer solution.

0. 1M citric acid(C¢HsO;+H,0) 50. 5ml=}- 0. 2 M sod. phosphate dibasic(NagHPOulZHzO)
49.3miZ H oA HEHAS WEES EAGH(pH 4.8).

C. 5% promazine hydrochloridei&¥%

Promazine hydrochloride 5g& Exsli. o 7]o] Mcllvain buffer solutiong Hnsle] Z-fl
£ 100ml= "5"1-1‘/]-.

D. Na,S.0;, EDTA, pyridoxine - Hcl, thiourea, nicotinic acid, nicotinamide, asco-
rbic acide] 7+ 0. IM¥ZIR.

E. Pdcligik (Ryang:?)

Pdcl, 50mge] C-Hel 0.25mlg o] mmghdt #% 245 20mle WEMAI7 L A% REKE
do] 50mlz wkEch o 7]e] IN-Acona 100ml, 1-N-Hcl 100mlE do| 42 o2 &S
1Lz 3t}

2. REH?| EE

A. B—ZEH

ZEBM 2N = 27k phenothiazineZ5gis] ZEH: S Eole 2oz WESH & EDTA,
pyridoxine-Hcl, thiourea, nicotinic acid, nicotinamide, ascorbic acid®] Nfstel] FHH
BRI 5 sod. metabisulfite(Na,S,0:) 5 #4351 7R LEBE EiEsts ok

B. HERESR

—HEY REEE EAMAY 49 HEORE Bt okels 2ol HARER B
< wEHh

@ N2,S,05; group 5f&

® EDTA group 4%

® Pyridoxine group 3f&

3. SffEdrol HEt B

Sk et =R e o se BEEsly] $sto 0.5% promazine hydrochloride
WS B ohe ol gl o] igfEstdTh
A. clear ampuled] FIE3} EH
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B. clear ampules] FH3tel EFAL2 BRT Wi

C. brown ampuled] FiEs}o] #H

D. brown ampuled] FIEste EFEN 22 BB BHh

P Esh olshed & 20 ampuled WEstT EERFWE(115.5°C 305) A 7.1‘5}% sun
1amp(G+E+Co 5,000Lux)& 33cm#Aeld| A 32+2°Cz HEIs=A 27 1,2, 3o
2 A 3 2 BERRFS NEsac

4. pH 3 R%EW| B

A. pH#E;

Promazine hydrochloridef:giie] 717 &Y pHEEE Rz Mcllvainfel =
<} pH 2.80, 3.20, 3.60, - 6.40, 6.8074z]2] 1ME W WiEksdarch. 44 o8¢ ¥
= 3to] promazine hyrochloridetb st kst sun lampz 3FFR 5o B oh& 2
BEFES HEEho

B. #@EHe RE

3%9) promazine hydrochloride® 0.5% &F3== old W3l 714 BB ZTH|
2] BEES Retwat ot ol Bigdgst. & REFWMA REM= A NaS.0.F #oto
Z} 7+ 0. 005, 0 01, 0.015, 0.02, 0.025, 0.03MA &%&3t== 0.5% promazine hydrochlo-
TidefEHYES WEH THe 94 sun lampz SRME MEAE o BAEEES BILE B
3 o}

5. Wemx BB

LK wet 4 KBz 1,2,3%HA ERBHA2 EsK Sampuled B}
o BLSHEST L EBK 3mlE Hete] 252 A% oh BHRHE AESMLE ARCE
BZsta oA KR 580npl A BEBHE A %2 EHKS BBt Colman junior
type spectrqpiotometers. -1 BHEEE P sHH+t

6. mFRel R

A BB

Ryan»s] jhfaks EAT Aoz pliAgs e Ao FASGAT A 0.5%
promazine hydrochloride¥s#is] ol 27}zl B—RER ) EARERE T HE4Kampule
¢ sun lampz 1,2, 3E5MMEC. 2 M AAl oh 47 5 ampuled Fste BASL ED
SR F EEE 15mIE BEs R olRAe SwEdsld ¥z C-NHOH 1mlg
il 5}-051 Alkalitho = 3 o8 4% butanolgF CCl 20miz’ 2T oA 10miz 1[E
HiHish] o] #MKES = gstol S0miz deh. o] MK ImlE RBEH WHSHA MW
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ot sted K bl A oiEZkEEA 7l 2 10% Hcl 1ml
. £ fneted %alvhe Pdcliw 3.5mlE @o
3 BEAIN 1 BAEKIEE 500mud Al Colman
junior type spctrophotomerer® IS
Eavk o4 WREKoEE 10% Hcl 1miz
ol pdcLai 3.5mlE BRI %o FHstn
promazine hydrochloride &g o} B E#®O
i d ar e s aw is e = FHET.
A pe B. %R (P
Fig. 1. Calibration curve of Pz-Hcl. 0.5% promazine hydrochlorlde(‘w?i° B
soluion at 500mu 837 =7 & 1ml, 2ml, 3ml,---9ml, 10ml,
Ag et ol AL 47 10mlz FHEY o FEsA L5mlY Mete Swcdd sl 4
“Ans] sggdhel oiel obdlsh o] HEBRE (PRI AT

0.2

Abserdazice

7. Halp lifeli®

HHAY % ZeEMB half life= RERE A st wEdeh X7 BREKES A
Alsto] half lifed ERAZE REMIES EHMA HT WREME TS Bb
REMS BRI P BEE HAREHT BERERBAA 5223 KE4 NasO,
group 5@y E—REBEA ¢4 HEHEHRS el NaS.0: thiurea &< &3t
o Z+7p 10, 20, 30, 50, 10084 sun lamp
£ BEAN L 2 SWAEA At EHERE
#eol half lifes B e

X B & R g, A
‘ 3\
- % 60t
L Sihithol 5t B R
= 50t
SHOR ) Ba EEREE S CRREsT 3% !
Hige] M@ampuleo] FHfampules] ¥] 3o OL
= R
of 15%9 ERGFEST 2P EXRERA Exffasare 7_‘1'756 ’ 77’
B AL BB AN oF 65D Fig. 2. Comparison of photodegradation in
w}el 4] promazine hydrochloride /KA L %¢ Pz-Hcl solution under various condit-

ions.

ol st owishAl BLFc)

A. In clear glass ampule under air
B. In clear glass ampule under nitrogen
C. In brown glass ampule under air
D. In brown glass ampule under nitrogen
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2. pH & REH RE

A. pHRE

promazine hydrochloride¥s2 Wite] [pHE#ML oj3le] 2 HEL WAl& dovt &
BiER pH 4.4~5.200 4 7P &2 RS dehiglon AER A& pH 4. 8UAREHER
€ EHE B BmEsSdd.

B. REMY BE

Fig. 4o A& REHS BES REEE Kok 2 #igd 7&7ls @A FE
Bl A 3] o] 0.5%0m2 Iml% 5mge FASEd wste ZEMl NasS.0:71
0.03Mo] 4l 74 Fuch BeEe 4 dnz A3 WA ERY BEE 0.02M
olch. EJ "8 REME HALARE 44 0.0IM=2 3o AL

24 .
o.er :
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Fig. 3. Graph of absorbance at 500mu accor- Fig. 4. Absorbance at 500mu according to-

ding to pH change in 0.5% Pz-Hcl solu- maj ority change of Na,S,0; in 0.5% Pz~
tion after irradiation for 3hrs. Hcl solution
3. HEERE

BEERB A ELTH Wt T8 E—TERES RA—BEAT EREAAT
B okIigrol 185 Lipel s gl on] NaS,0.ute] 4&folgich ®=g EDTASH thiourea
E BEmozA KB T KES 2393 nicotinic acidsl nicotinamide® 747 #
oz FaFYon MLTRERS AT KAl MK 0.858 L B Ve
Wolch Y LERE HEAERT AL BogEmd W FRk BRT Fkoh
3] Na,S,0s group 5% HALEH WS 25 MEolgow %K¥ES EDTA group
% BIFY WES 2oFgch pyrdoxine groupdhg HEESL bt woud & WEME
Hmde AT Arche o BB EEs B
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Table [. Absorbance at 560my according to.color change under various stabilizers.

[No[ Stabilizer [ 1h | 2 | 3h |[Visual estimatn(3h)
Simple stabilizers 1 No stabilizer 0.30 0.56 0.85 purple

2 Na,S.0s 0 0 0 colorless

3 EDTA 0.04 0.05 0.06 pale yellow

4 Pyidoxine 0.09 0.15 0.30 yellow

5 Thiourea 0.06 0.17 0.09  pale yellow

6 Nicotinic acid 0.21 0.32 0.42 brown

7 Nicotinamide 0.22 0.36 0.60 red

8 Ascorbic acid 0,10 0.18 0.22 yellow

Compound stabilizers 9 Na,S,0s-++EDTA 0 0 0 colorless |

10 Na,S.0s + pyridoxine 0 0 0 colorless

11 Na;S;0;s+thiourea 0 0 0 colorless

12 Na,S.0s+nicotinic acid 0 0 0 colorless

13 Na,S,0s+nicotinamide 0 0 0 colorless

14 EDTA +pyridoxine 0.06 0.08 0.09 pale yellow
15 EDTA+thiourea 0.63 0.04 0.05 pale yellow
16 EDTA +nicotinic acid 0.06 0.07 0.09 pale yellow
17  EDTA +nicotinamide 0.04 0.05 0.06 pale yellow
18 Pyridoxine+thioured 0.03 0.05 0.06 Pale yellow
19  Pyridoxine+nicotinic acid 0.08 0.12 0.18 yellow

20 EDTA +nicotinamid 0.06 0.08 0.11 yellow

4. BERC B

BES EREH WBiKel JRESH M Bl 75% U vste Na,S.0.st thi-
ourea”} 77+ 90.5%, 87.0%% 29w EDTA, pyridoxine, nicotinic acid, nicotinamide

~ T Mag 52 Os

\lﬂ\\i\'tss\b T throurea.

N e % nicotimamide,accd
&3 o T EDTA ; pyridoxine
¥ no stapilizer
N
$
X o}

50v

L ) L

7 27 3 2rs
Exposure Time

Fig. 5. Photodecomposition of Pz-Hel under various simple stabilizers
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Table [. Remaining proportion of Pz-Hcl under various stabiligers after irradi-

ation for 3hrs.

No. Simp. stabilizers | R-P% Comp. stabilizers " R-P%
1. No stabilizer 75.0 Na,S.0s+EDTA 91,0
2. Na,S,0s 90.5 Na,$,0,+pyridoxine 91,0
3. EDTA 80.5 Na,S;0,+thiourea 92.2
4. Pyridoxine 80.0 Na,S;05+nicot. .acid 99.0
5. Thiourea 87.0 Na,S5;0s+nicot. amide 99.0
6. Nicotini acid 80.7 EDTA +pyridoxine 83.0
7. Nicotinamide 81.2 EDTA +thiourea 86.0
8. EDTA +nicot. acid 83.0
9. EDTA +nicot. amide 86.7

10. Pyridoxin +thiourea 91.5

11 Pyridoxin+nicot.. acid 86.5

12. Pyridoxin +nicot. amide 87.0

ﬁémaiw[%}:

3

3

3

T

4 -

7 2
Exposure

3 hrs
Time

Fig. 6. Photodecomposition of Pz-Hel under three formal compound stabilizers

£ o 0%l o H4imle ez £3) AL ascorbic acide A ko] FA %
kot 2 JERS ascorbic acidKigk HiEY TREMEN HEC Fig. 54 ERFo
JERRE Gl LBy o2 BER S8 BeAdAYE HE REdAS =%
BEREM BHFEREL NaS,0; groups] =5 91% Ll kolglz EDTA groupo] 83~85%,
pyridoxine group& 86.5~91.5%¢) 4 AHAIC 2 MLstAct —RPoR HEREME
HRERET BE TSEE 2 BEERS M & ZEmM EAEEN ot o=
ZaEREdANY = HBR= gtk 28 Na,S,0;+nicotinic acidgk Na,S,0;+nico-
tinamides} g7 99.0%9 ¢ BFHRE stxlci(Table 1). BE—REH P AT F
2 REE 7pA NaS,03 thiouread WARTHR 54 7 BERE 02.2%9 23sich
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5. Half Lifegj®

THES] WERIVEReS] Beiol 10085E 5ot e A fRE Fig. T3 Zov BR
o ol esE EHR SMBERS Jebdz glch whEhA promazine hydrochlo-
rided] ¥irfEie EEWHES HERI A BOXRKE(pseudo zero order reaction) 0.2 F
= vl Garretted] /i< @At MEEH o half lifed Hilistdrh

Table V. o 49 sEEHKos 100 H%e] WM EA st FHA 2l BLEM.
VWS 0.51% 10-2mol/hr7} B—%@ ol A 0.28x 10 mol/hrz. HAHREH AN AL 0.08X
10~ mol/hr2. 7 SEHEEST W= Yot BEEHEH-S EIEZ 308 1UEH BFH0%
BA R Twsld S0l o FEES 2.0 EEstiL 2 Li#k 10085
AN e AS S@BLel doluAl wskeh =3 E—%ER B NaS.O:s 2 half lifert
84hrs. o] v} thiourea® 56hrs. o}glw DDTA, pyridoxine, thiourea, HARKEH = z+ 7} 92,
99, 120hrs. & EES Yo 53] Na,S.0;+nicotinic acid¢}Na,S,0; + nicotinamide+ half
life7} 175hrs. o] gt}

700

@
sl
F4 1 Naa Sz Cstqicot-acid
| NazSz0stnicot-amide
o 60 ' 5
g ] . | Naz §2 Ostthioured
batls i | t NasS2 05+EDTA
§ : ! tNaz25205
t t 1
5 | $nostabilizer }
% } i \\‘: thiourea
A H i :
< | | 5
! ! !
i ? ;
3 | A
L,N S O U S,
70 20 30 50 700 rs

Exposure Time
Fig. 7. Photodecomposition of Pz-Hcl various stabilizers after irradiation for 100 hrs..

Table JI. Remaining concentration of Pz-Hcl solutions after irradiation.(10"2mnl)

No Stabilizer ] 10h j 20h | 30k ] 50h | 100h |R.P. (100h)
1 No stabilizer 1.04 0.8  0.77  0.58 — ~
2 N2,$,0s .27 1.16 1.08 0.96 0.69  45.1%
3 Thiourea 1.16 © 1.04 0.96 0.8L  0.50 32.6%
4 Na,$,0:+EDTA .31  1.20 L12 100 0.73  47.3%
5 Na,$,05 +pyridox. .31 .20 112 100 0.77 50.2%
6 Na,$;0s+ thiourea 1.35 1.24 1.16 1.04 0.8  54.8%
7 Na,$:0s +nicot. acid 1.47 143 139 L35 L12  72.6%
8 Na,S,05 +nicot. amide 1.47 1.43 1.39 1.35 1.12 72.4%

PERE © 1.55X1072mol
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Table [J. Rate constant and half life fo Pz-Hel solutions under various stabilizers

No © Stabilizer Ko(mol/hr) | Ko(mol/hr) JHalf Life(hrs)
1 No stabilizer ' 0.51x 1073 - 30(%)
2 Na,8.0s 0.28x 1073 0.54x 104 84(31)
3 thie urea ‘ © o 0.89x1073 0. 62 10~ 56( )
4 Na,S;:0s+EDTA S 0.24% 1073 0.54X 1074 92(3P)
5 Na,;5:05+pyridox. 0.24% 10=3 0.46x 1074 99( )
6 N2,S,05+ thiourea 0.20% 1072 0.38x 1074 120( )
7 Na;S,0s+nicot. acid 0.08x 103 0.46%107¢ 175( )
8 NayS;0s+nicet. amide 0.08x 1073 0.46x1074 175(#)

Ko: I0hrs. 9] rate constant
Ko: 50~100hrs. 7}A}] rate constant

E®R B BR

1. Promazine#iyge] FREMS = X o R LRIz Haime i o
fRE XMl ERE T ampuled] UL EFALE BidoF FHsheh. HEHWER
2] pHEEY 4.4~5.27} BEsach ’

2. B—ERE & B otel o ZEHE 2 2F NaS.0t 228 Faphik
E Jehida BESE 90.5%= 73 gken thiourea® & g AT

3. HARENE BE-LEHEc AT T%3E L BEESE 1o4FI ded a9
Na,S.0; groupe] 7}3 #H et o}3 pyridoxine group, EDTA group£oz o 9t}
E-3] Na,S,0:¢]1 &7 nicotinic acid¢} nicotinamideE AT AL =2 FaPiks §
£ BEE 9.0%24 REY REHRE Jehgc

4, Promazine hydrochloride®] *4@E #BOKKiE (pseudo zero order reaction)d]

20 Fas=ALy 4FE 8588 A¢ ¢ 4 Atk half lifed g &4 &%
“emlvsgo] 3SOhrs. (ERME)S half lifed ~}x]:d] #ste]l NaS:0:¥wke] 84hrs. =
Na,S,0:¢] nicotinic acids} nicotinamide® %4 W& A0] 175hrs. 2 EES AT

2 £ X ¥
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