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Abstract—The quantitative analysis of ethambutol-2 HCl as
well as commercial ethambutol preparations was undertaken
by gas-liquid chromatography by finding optimum conditions,
such as the use of internal standard, stability of an ethambutol-
2HCl-caffcine standard solution, and the effect of column
temperature, N,O-bis-(trimethylsilyl) acetamide [B.S.A.] con-
centrations and other substances present in the preparations,
Under the chromatographic conditions, an ethambutol-2HCI.
caffeine standard solution was injected and immediately follo-
wed a B.S.A. injection for silylation. The retention time of
ethambutol-2HC!] was 3 min. 30 sec. and that of caffeinc as an
internal standard, 9 min, 30 sec, The relative molar response of
ethambutol-2HCI and caffeine studied was 2, 08. Ethambutol.
2HCl could be quantitated up to 1108 moles. The possible
decomposition of B.S.A. due to the moisture when tested
and the incompleie reaction for silylation could be minimized.

Ethambuto! dihydrochloride [d-N, N’-di (1-hydrosymethylpropyl) ethylenediamine-2 HCL] &=
19614F Lederle H2emioll 4] 4k PAgESL olell Mwcobacterium tuberculosis o Ai%h3k &Ko
BN BEgEN o (s Sheh

elell #3: Eiiike it Reinecke saltP-gd FIHIEEA v, Cu™'2le] complex WK-E Fihist
colorimetric method?~®, mercuric acetate % {i {igle] cthambutol-2 HC19] 2 HCl & ik %
FERELE EEP-S 8+ ik, microbial assay?, differential thermal analvsis® %o} gz oo}
W38k gas dnomatogx aphy o {3l 4 = 19684 Calo%P0]| ethambutol -8 trimethysilylating agent
(l M.S. fEADE fl, 2% SE-30 column 0. & 44 M Ao WmElgd o [ HigeRwme

% QF 1 column g #i)}j8l¢] ethambutol & {U&T VHHEAIES HEEE T.MSALAIE @M
'5}-oﬂ Ye kel oh. Richard 5105 595 OV-17 column & {iJi1éte] ethambutol &, T.M.S.{LH
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& N-trimethylsilylimidazole (T.S.1.M.)-& {fijlj5}e] “@&hdtd o] ol eizpxl T.M.S.{bLHl o
gt TS MEarshel el

v}k o] 83t gas chromatography o {3} F5i5-% ethambutol #+ T.M.S.{bMl2}2] il
GEEe] SRERSE ICRENEfRel behag B ok vl IFERS] BEMEL RK ke T.S.M.{LAle]
SRRl Avle] A gl T.S.MLEHIS timE A Al =leh

o] 2] gF Bh-& o4 sl y] 218hed w2 OV-17 boron-silicate glass column & fiiji], T.M.S.
(LAl &= N,O-bis-(trimethylsilyl) acetamide [B.S.A.7Z {lijlJ3te] ethambutol -2~ MeOH & -7
ol WWIE HAZ B - -E#Re BS.A. FE jEASH: booster method & 45}, column i

ol 42] ethambutol 2] silaniza'ion & AlMsle] o abl BERK o) B6E MDA 7 $18ke] 1
e M &/} caffeine & ffi)ilslelch. ol ¥§5le] gas chromatography & &}, WEREEHEY
Llo] #EE, B el Rean, IR EE L (RMLR.; relative molar response)®-& &3}
i ethambutol = '“'O}“ﬁ L, BURIEERN S prel ISRl fb SR (rdRiel Rmlel LNy MM
3l 7.0 % ethambutol 2} “ghHte] wfESh o,
K5 E

i —Ethambutol #i#4%-2 ethambutol: 2HCl (Lederle Lab.) 100 mz -3 | #5ked MeOH ¢
WA A 10ml 2 sFgl ek

Ethambutol-2 HCl—caffeine I#:#i-S- ethambutol-2 HCl (L.L.) 100 mg 3| (A& ER#diial
caffeine (GEAIA TN BRHEAARD) 50 meg & f4FFskel MeOHoll ¥4l 7 10mli shglch
B.S.A.(Sigma Chem. Co. grade 1) Fi-g tEHsIg o Aol A 0°~5°5 {R{F8hgl o},

BBk HERol {#)J3 gas chromatography = Shimadzu G.C.-4BM & {li)iJg}gl. o],
detector = flame ionization detector (F.1.D.)&, recorder = bench type self-balancing recorder
(Shimadzu R-101)% i fjjslal =}

BIEIRIE—A HHBA A column & FijgHE FRBIS] shxii= ehgkond HIE LHE 250°, N
30ml/min © 3% aging 4|7 # B.S.A.5 HAAA column & MY E-& Bk # s ok

T.M.SALM= W% Akte] —OH, —NHs, —=NH, —SH S NSk B2 ks -0 -
TMS, ~NH—-TMS, - N—TMS, ~S—TMS %02 etherfb mi ester fbAlA Mol 28k
M BEE 40K 21ck. Ethambutol 8] 3 B —NH, -OH #&7F 1i4Eshb =3k B.S.A.2)
DLHEMES] 0.3 220 column [9ol] 48] T.M.SAL7F A olelut <& v f@ft=sich o] = &
== BS.ALS] BEF —iie) B2 S %58 AlZch

Gas chromatography ¢ —%E8F Mg HFsA W W10 AR A] A Wuffgs) i
NERELEEA T caffeine & {iJl]3Fe] o]ell #48F ethambutol-2 HCI 2] MI¥EHEEILE FHEVsle
WS hekehew WibAlA - dglreh

Detector ©] 1 E 2.56X1078a.f.s. 20} Al 71wl o A& @A jgidel  wiEskal ot
Wt S5 {’?ﬂlﬁ:o] WbE ek, wREANY R ] JE ik ri o] wjshe] v JUY&OI'LL
IEFESY fif-S R3lv] 7 sl o 2 peak B T o R FREshel FHetg ek oleidk £k
et s 7£-.°t: GLC 18 kehgl ot

Z#$3(k—Ethambutol- 2 HCl-caffeine £I##i-% micro syringe 24} 1E{f3] 2 18 HXste] &
AZE # F2 BS.A. 24 % WA eH, o] @l¢ GLC {2 column - 3mmgX1m
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boron silicate glass column, F#H#|I= 3% OV-17, iH#: 80~100 mesh shimalite & {i fiisl4l 2.
W GLC WEEEF-2 injection port 210°, detector 210°, 2] Z column oven-& & &
140°% fEl, 45 # 1409 10°% 210°7h%] FiBA ATk Gas fid-S 283 60ml/min, K#
60 ml/min, ¥} 784 880 ml/minolgl ow MEL 2 56X 107 %a.f.s.0] vt 98 T A
retention time 343 30fbel], ethambutol-2 HCl-& 947 308bol] AIMEEEME caffeine &) peak =
Agiet. ol peak £ TiifiE ool HRBKFo R FAL Fmstel METMEEIL (2.08 17
el 2.74%)% Ao, ol fkigslel st ok

BRYEE®

AEEEHE S #E—Ethambutol-2 HCl ] #sle] gas chromatography 2] BT
nhS 140° fHE o 2 LA 7] 7 BEEPR(EO] whel BRI R barblta14 73 9~ peak 7} etham-
butol-2 HC1 9] peak 2} A U= I 4 ¢loloml caffeine & 7-% ethambutol-2 HCI
I Als] SEEslgder R NEEEHEHEA L caffeine S #ASIA ). &= caffeine o HS
MeOH ol #3+ BITES £l 01'04 Smg/ml o] 5 A flifstg ek & 1%fFd] A B.S.A. &= caffeine
of obf-ul BEE T ¢8-S iRtk

Column BEES| F4¥—FEthambutol-2 HCl-caffeine Hii#E¥Eo] #eled WEE(EES #4{kA) 7] oL

:@ﬁi‘/{:ﬁzd] wle) ErEast %nj,'%, 140°fE B o 2 & W caffeine 2] retention timeo] 1943¢] )
o] peak 7} E8lgl vl % 140°) 4] A &35 10°/min 0% FiB3 IEB = peak o]
JEE-2 @ity ot ethambutol 2HCIL ¢] peak 7} MeOH, B.S.A.¢] peak &} 94As] Z5Hs] =)
ororrh.  whelA] WK IS 140° fa(,mca]xi ethambutol-2 HCl & WER#% 44 # 10° /mm 0%

SLHAI A caffeine ¢ peak B -2 BB b EEErFol 4 k.
B.S.A. JREEO kst !’g—Bs A BIEIELS 1, 2 4, 6, 8 4l = BS{EA 7L B (R
wWebd gEshel MEEHEILS R B Fig 1004 wivle} o] BSASl st 140 L

ol A= HIBERUE ) “4“1‘93"4. vzl B.S.AY HES EiEske] 245 @t e
v o] -2 ethambutol-2 HCI #i#yr 2 plol] ¥she] # 100 moles fi5ol] 2% =ic).
Ethambutol -2 HCl-caffeine E#0] EEHE —FEthambutol-2 HCl MHEqio] Zeselhol %5}

3t
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Ilig. 1—Effect of B.S,A. concentration on silylation.
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A HE&ste) T FUZ wEstelan HELE] gk AR R A= ethambutol-2 HCI-
caffeine E#EWES] LRGBS MR R wlel HWERT R Fig. 2014 2 ule} zbo] AHojx
TH7RR) = o} F #8517 glsleh

A A A Y " A

o 1 2 3 4 s 6 7 (days)

Fig. 2—Stability of ethambutol-2 HCl-caffeine standard solution stored at 10°~15°

Arbitrary Unit

0 4 8 12 16 20 (x1089g)

Fig. 8—Calibration curve of ethambutol-2 HCL

Calibration curve—L/ k4] A, 256 t?’ HePR{EwF gas chromatography ¢ {F{F& {i#sr
har i —ig el whel4] ethambutol-2 HCL &) #r8& 0. 4~2. 0 107%g/2 pl i kA7) 2 NS B
HEAETS- WA ohvleha SKERE A, Fig. ;;oﬂxq W upel gro] g vhEhuigleh. .131
b ERAE R AR RS ERkol MMERE] k3 Hikell lbske] BArF ZEE KR
Bl A = HEE ] ket etk mRE o] AFR A SR A1) SUBHEAR-E 0.4
~2.0X1075g/2 pl 2 $F= Ao]l s1& FEbIstE ok

Ethambutol-2 HCl 2} Ethambutol Base 2}2| H##5t—Ethambutol-2 HCl fE##-2- MeOH
o] %A A 5mg/mle WS FAMste) L o 1miE kel NaOH 9] 0.2% MeOH ¥
Lml & iste} ethambutol-2 HCL & base fL Stsieh. ol il Kffibel 4 MeOH & 3 o
2 #% BS.A. 0.5ml2 miste] MEE UES BEERS falo L [EEA v L BEsRfES J8--
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3} gas chromatography e Fell 4 2ul & HAZ #%, ethambutol-2 HCI-& 4183 fExs
e #R4 B3 RS el
21¢] ko] wlel ethambutol-2 NCI 0. 2~1. 0X1075g/2 ulofl #j5tod peak &} FA LR ik

Arbitrary Unit

' A 'y i A

o 2 4 6 8 10 (X10°6G)

Fig. 4—Calibration curve of ethambutol base.

e ket R Fig. 39 #£R9 B— st (Fig. 4. o2 §5R 2 £ o ethambutol-2 HCI
9] basefb: Y FAAde]l w2rn® THe & KIS goba B

Recovery Test— Titii7s, HiIl ethambutol-2 HCl (100 mg), lactose (150 mg), starch (250
mg), it 43%(q.s.), stearic acid (g.s.)9} Mg-stearate (g.s. ) Fpnale] Ao B ’8]—9;'1\‘/]-
o] EH L caffeine 50 mg =L a7 10 ml volumetric flask o] W& # FHE &2 MeOH & 4,
438l HifgAl 7l # MeOH =& IEETE‘E] g7 Algeh o] ¥iE Mo R LR “‘1—3} B’
Bral fER ERLe el A A & Rikel & recovery test 8] fERL= 6l T 98.7% %5 ek
ol t}(Table I).

Table I—Recovery data of ethambutol-2HCI Table II—Determination of ethambutol-2 HC}
No. of tests Found (%) in preparations

L 97.2 Contents of
2 96.5 Sample ethambutol- 2HC1 €2
3 100. 8 S e
4 97.1 Maker A 104
5 98.2 Maker B 96
6 103 5 Maker C 98

* Standard dev1at10n 2 76/

&R ethambutol 2] FB—ififfi=l = =2 cthambutol §EH| 2054-& Iste] ethambutol
o] 100mg A= Aghs] FHEF star FUERR(E wel AT HFE ethambutol-2 HCl 3}
caffeine ¢ peak areacl & ofFul WEE x| @A SHEE=Egel. o] HEEM  ethambutol-2
HCl ¢ 58-¢& 5l5Est #3Re Table II 9} Zop.  RER#SL40] GMPe KBEHEs WAoo e ¥
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T

o) BEE RS A2 2 BN A WERERS A —FHEE Aew EREC mg Sl
wEs Binfle F”@Bﬁ'ﬁﬂ}“ ok EFUE olan B el AR 9ot K K Rl

EoobRY WEE T ok

# E

GLCol fkste] ARHEA # T.M.S4LEQ] B.S.A. & &4 HABE= booster method ol &%+
ethambutol & $EH1%E-E i sled GLC A 2.56X1078a.f.s. Tl 4] ethambutol-2 HCl 11078
moles 7} 2] E R wffigske oA, ’gﬁ‘fb‘:’}}] MEIE gAiell e dked recovery testd & FHE WL
Al EwE 7 oglodvh ek Bigle) gENE AT E e gl AskskAl E#EE 4 A+

Booster method & {#AIE: §ER T.M.SAEMRS B AHE, BEA 28 T. M SALHIS
HEM: 5 Bk WA = dslow] S T.MLS el fillgol vie) REEAA iHsh
= ARk W okd BER DR st EREk ok
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