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An assessment of the pharT"laceutical products re~uirec by 

Guyana h~s been made. The existing facilities for the orcduction of 

ph~rmeceutical products end Qu~lity Control at Guy~na Ph~rnaceutical 

Cor~oration have also bee~ evaluated. The local ptocucticn of 

pharmaceutical~meets about 19 per cent of the recuirements of the 

country, while the balance 81 per cent is made up by i~corts in dosage 

form~ On the basis of a modest annual rate of incr~ase of 10 p"!r cent 

in the o"!r caci ta consumotion of drugs, the ~nnual recuirer:i"!nt . ..,il.!. qo 

uo to GSJO million by 1983. If the local orocucticn w"!re t, me•t SC ~er 

cent <:Jf the orojected de!'T'and, the value cf or-=duc.f;ior. ,.,ill ·c !.m to G!HS 

mi:lion o~r ye~r fro~ the cur=~nt =~nual level of GS3.S ~illi~n. This 

A number of recom,.,endations have been :nea"! ,_.i th a •1iew to uograce the 

facilities and procedures to con~orm to Intern~tional Good Pharm~ceutical 

Manufacturing oractice and efficient utilization of cl="t c~o~city. A 

unit h~~ b~en ~esigned for th"! c~osul~~ion of ~ntibiotics A"d t~a tec~nology 

1 
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The curoose of the Project is aet out in UNIJO job de5cription 
indicAted in Annex l. The obj~ct of the present study is to evaluate 
the existing facilities at Guyana Ph~rnaceutical Corporation Limited (GPC} 
for the production of pharmac~uticals and de5ign of a new filling unit 
for antibiotics. 

2. Backaround inform~tion 

Guyffna is bounded by Ven~zuela on the west, Surina~on the east, 
Brazil on the ~outh and the Atlantic ocean on the north. The land is 
broken by large riv~rs. It rises gently from the se3 to a region of 
undulatinq grass land, which in turn gives way to the emerald-green 
mount~ins inl?nd. Its total ~rea is 93,000 souare ~iles. The cou~try has 
: copulation of ov3r 700,COO. Gecrget~wn, the caoital, is ~~ the mouth 
of thP. Demerara River. Guyana is a memb~r of the Caribbean Co~munity. 

The St~te owned GPC located in Geor~etown, is the only unit in the 
country engaged in the manufacture of ph~rmaceutical oroducts. Besides, 
the Geor~~town Hospital Oisoensary ~=ep~=es some oint-ents and tinctures 
for its u~e. There i~ al~o one orivate concern in Georgetown in the smAll 
~cale sector oroducinq Cough Syrup and disinfectants. Th~ local croduction 
is confin~d to for~ulations fro~ im~orted active ingredients and there is 
yet no oroduction of bulk dru~s within the country. 

3. Guv~na Phet'M"'!Ceutical Co!'!Joration Limited 

/the assets 

GPC is on'! of the thirty seven oublic sector Coroo=ations und~r the 
control of Guyana State Corooratior1. The MEnufacturin~ acti~~ties of GfC 
cover toiletries, orooriet~ry medicines and ~hical Medic3l ~roducts. 
Currentlv. GPC is diversifyinc its ooera~ions into the fi~ld of foods. GPC 
is also the sole imoorter of all dr~g~ for Guyr.na, 

The history of GDC dates back to th- .. ties, w~en a toilet lotion and a 
ccut;:h remedy 1o1"!re ".'roduced bv <:he then Eooke!'5 Drucr Stores. Subse_cu 0 ntly, 
fr~~ 1045 to 1966 th~ l~tt~r c~nc~~n w~s kno~n as 3ooker~ ~anu&acturinn 
:r~~ Comnanv Limited producinn a wide ran~~ of oroori'!t3ry medicines ~nd 
toiiet loti~n. From 19~6 onw~rds, the concern b~c~~e a joint venture 

between 3ook,.rs and 3ri tis'i' Drug Hou~es, U. K., and wa!= knov,n as Booker 
E.D.H. Limited, which later became Carib Drug Comoeny Limited. Guyana 
Ph"'::'mi'lceutical Corporation started OO"!!'a":ions in r'.ay 1976 f when tt'le 
Gov~::-nment of Guy~na acquire~from Booker ~cConnell Limited and Glaxo 
Holdinos Limited th~ form~r Carib Drug Como~ny Limited. 
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• Pursuant tc a decision by the Govern~~nt, GPC was ch~ro~d ~it~ ~h~ 
responsibili tv -For the implementation of "" nat;_onP.l dr'Jg oolicy. T!i:!. ~ r~!:U l 'ted 
in the forY'!ation of the National Ordering Committe~ and the ~~tional Formul"ry 
Colllf!littee. The form~r consists of exoeri~nced nh3rmaci~ts and i3 re~oonsibl"! 
for determining the national drug re~uire~ent~, ob~=ini,..~ awot~tion~ and tender~ 
from interna~ion~l pharmaceu•ical manufactur-.rs ,.,.,d ol"Cir"'"? th~ nece~"~=-? orders. 
The National FormulOJry Comr.ii ttee ore oared al"!d ~ublished the f::.rst ~J~ticn.:il 

Fornulary of Guyan~ in 1977 which reduced the large number of ethical drugs 
on the m""rket to an essential list of 1146 dosage forms. The new ~olicy aims 
at the integration of local manufacture with drug i~oorta+.1on, so th~t th•re 
will be unified policy for the manufacture of oharmaceuticsl oroducts based on 
National Formulary and the importation of Gen~ric, Ethical drugs and Medical 
Suoplies. During 1978, GPC undertook the total resoonsibility for ~he ourch~sing 
a~d distribution of all the drugs reouired in Guyan~. Sales and other income 
during 1977 amounted to GS13.4 million (!USS • 2.56 G~ b::>sed on exchenae r?.te 
orevailinq in Decenber, 1979) resulting in an a~ter taY drofit of G!l.7 million. 
Out of the total sales, exoort sales contributed G~S.09 ~illion (a~~r~ximately 
40~). T~e Company employed JGe rn~n~;e~~n": an~ ror"'-m~n=.~~~ent staff et t~e 
beginnin? of 1977 and ~~"!re 3re ~u3!ifi"!d =.n~ conc"!tant ~e=ecns =t v~=~=~3 levels. 

~rugs and oharmaceuticals re~uired by Guyan~ =.re ~et =~=tly by GPC 
and the balance by imoorts. T~e National d=ug bill in 1979 amcunte~ to 
GS19.5 ""illion. 

A3 t~e inf~rmqti~n on :h~ "TU~,..tu~ =~ :~~=~~c~~ti==.~ ~==~~ct~ a~t~~!!y 

iM~r.:r~=!d ... ,~~ rir.t =~~~ily ='1;t:£..l-?t~~, it 1ras 5::c;g~=;·~~ t~~-i: ~~a ":e~c~:- ~;-i .... u±.ries 
•or iMoort oert~ining to 1979 a~d and 1979 b~ tak=~ 3$ ~r 0 :~~is ::r cc~~uti~r 
the reouire,.,ents. Hcwever, it ·.vill !::e ac-:reci.:;":e"i tMa": ":erde:- erl'!uir7.:s "Ti 11e 
onlv an indication of the anticioated recuire~en~~ but do n~• n·c~~•erily 

·=~:l~ct th~ items and the ~u~ntities ~ctu?lly imoorted ~=consumed in any 
qiven year. Th"! information concerning anti::iotics, i.rtro;11~nou! i:"1f·.Jsions 
and solutions, in~ections 3nd insulin extracted from th~ Tender ~n~uirie~ 
for 1979 and 1979 is given in Annex ?.. !t i~ uncersto~d ~h~~ i~~~~~5 cf 
onarmaceutical oroducts durin~ 1978 ~=y 9Mount to GSl~ ~illion. 

6. Loc~l oroduction . .,f druo'! a,.,d o"';:i!',.,'!eeuticels 

Ethier~ medical products fallin~ within ~Me r~n~e of ~a~uf~ctur~ of 
GPC are shown in ~nnex 3 and oroorietary ~edicines an~ toil~tries in Ar~ex 4. 
Ethical medical products in the form of Tabl~ts actually oroduced durino 
1977 are indicated in ~nnex 5. The oroduct mix in 1977 conorised aooroxim~tely 
80 per cent liquids (including toil!t lotion, e~sences and OTC medic~l oroductsl, 
12 oer cent tablets i'!nd 8 per cent ointments by volume. 
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As regards ra~ -eterials, only sucrose and ethyl ~1c~hol 
(951) are ~V3il3ble within the ccuntry. All :~e remainin~ r?.w 
m~terials ~nrl auxiliary m~te~~qls re~uired in oroduction ~re 
iM~orted. As far as p:ckina materials ~re concerned, labels and 
cartons m~de from i~oorted oaoer stock and wooden boxes are available 
locally. Glass and ol~stic containers ~re imported. A ol~ss olqnt 
is expected to go on stream in June 1979 but it may oroduce bottles 
for domestic use in the initial phase. 

8. Existino facilities for the oroduction of oharm~ceuticals 

Th~ facilities o' GPC are located at LaPenit~nce a"d ~ing~ton 
areas of Georqetown, Ethic?.l ~~ctical ~r~ducts comorise ~~inly 
tabl~ts qnd some li~uids •. Th~ layout of the ~reduction ~re~ at 
LaPeni:ence in~icating the disoosition of m~jo~ e~ui~ments is ~how~ 
in Annex 6. Th~ list of ecuio~ents :hare is ;iven in ~nnex 7. T~ere is 
•floor so~ce o~ 3bout 5000 s~. met~rs ~: Ln?eni:~nce. ?:r: of 
th~ laboratories is loc3t~d qt Kinaston cov0 rin~ e~=~t ~CO sc. 
meters of flo~r s~=ce, The ~g 0~cy section h=ndlin~ th~ i~oor:ed 
items is also loc9ted in Kin~ston occuoyin~ a floor ~rea ~f about 
2000 so. meters. The hoscital suoplies section has ~ floor soace 
of 3bout 1100 so. ~eters. Floor =re~ cf 3?2 s~. m~t~rs i~ ev=il~ble 
f~r enc~~~ulation, There i~ a wo=kshoo with one !=the, a drillino 
machine ~nd weldin~ a~uio~e~t ~=i~arily -e~n~ #o= -=f~•er~rca. As 
reqards utilities, th~re is an •lectri= b~il~r wit~/c~oacity ~f 
160 lb/hr (50 PSI). ~ne air corditicnir~ unit,, 15 :~~ c~o=citv 

The=e is a -ixed ~~d deionizing cclumn f~r w~t~= ~it~ ~ 
cao~city cf 900 lits/hr. T~~-e ~=~ s-~1~.~i= c~M~-~~sors (~re of 

3 HP at l!OP~I) f== :r2~~~~=tin~ :i~~~~~. ~~ter is dr~~n #roM the 
cit~ water su~oly ~yste~ and a~cu~:s to 1.35 milli~r lit=es o0 r 
~onth, There ~re ~o f~cilities fer efflu~nt dis~~~·l ~n~ t~e 
efflu 0 nt i~ ~ischarged int~ ~ dr~in~0~ c~~~I =djecent to th~ ~l~nt. 
?ewer suonly is aveilable at 220V and llOV =n~ oow~r coneu~otion 
is lRO K~A. 

I 
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9. Consum~tion 2nd ee~snd for ~h~rm;oceu~ic~l "r"~~cts ·~~ -rn~o·ets 
fnr futur!! '!rO"ttli ~nd !!x,.,ort. 

Based on the figures rel~tin~ tc th!! v2 lu!! c~ iMnorts 
(G!lS million) and local pri:rc!ucti·on of i:rh;orm 2 c!"•.1tic=!l ~ro~ur:ts 

(GS3.S million) in Guy'!na in 1978, the ~!!r eacita consumotion of 
drugs a~d oharmaceuticals works out to G~26.4 (US1Q.3.) durin~ t~at 
year. Out of the requir!!!m-.nts of druqs and oharm:ee•.!ticals in 
1978, about 19 per cent was contributed by local production •o1hile 
about Bl per cent of the renuir!!!ments was met through imocrts. 

~s far as the per capita consumotion of drugs is concerfted, 
the figure-· comparee favourably with that obtained in more "advanced" 
countries amongst the developing countries although it is ~uch less 
than thet obtained in develoced countries. Hcw•ver, a 12rge oroccrtion 
of drugs imoorted corrently could be fo th"! na":ure C"f OTC charmace·itiea! 
oroducts rath"!r ":h"ln essential dr•.igs =.is s•.ich. 9y rer;ul;otion of 
imports based on the National Fot'T'lul~ry to ~en~ric e~~ic~l drugs, 
the imbalance can b!! re~uced and ~itM this, the i~o~rt bill is li~e:y 
to go down. 

As reg~=ds the share of loc~l ,roducti:n in the ~~tion:::il 

druq bill, th~ figure is considerably l!!ss than that obtained in 
a number of develooino countri!!s. As the 5":a~dard of livinq goes 
up and national health orogra~mes gain mom1P.ntum, thP. o!r caoita 
consumotion of" drug~ is bound to ~o uo. In vie•io1 of this, t!'-IP. future 
oroduction prograr:ne of GPC ~ay ai~ at ~e~tinry a lar~'!r =rooortion 
of the recui:"!!!'l'!n":s cf dr•..:c;s of G1.1•1!!na '!nd ";c t!'i="; !!Xt!!n't b!!1:ome 
self reliant in this vital field ~s '.·•11!!!1 as 1<"'!!oin~ =ac:! ··•i ";h ti"i"" 
normal. incre~se in ":he ~C'.""ul~ticn ~,.,d ':!'=!!' cz":i"':;; c-:n~ 1..:,..,".':"::..::'r. ~~ 

dr<..:qs. 

Assuming that th"! con~umntion ~f ~ha~m=c~Lltic~l ~roducts 
increases at a modest rate of 10 o'!r cent anrually ~v~r t~!! next 
five yea:-s, the Na:ional drug bill in 1983 may ~~ou"t to G!30 
million. If local oro~uction is to m~""t =t la"lst 60 ~=r ~IP."t of 
these re~uire~ents, as is t~e C!!S~ w~";h a number ~~ diP.V"'l~"inc 
countries, it will amount to GSl~ million. Ila Guy"lna is a n'!r.-bil!!r 
of the c~ribhean Community and is curr~ntly exoorti~g ~bout SO ~~r 

/production of cent of i ts/oroprietary medicines and cosr'letics, the:::-e could :,e 
· reAson~ble orosoects for exoort of its ethicAl ~edical oroducts. 

Export will also become necessary when GPC moves tow!!rds bPckward 
inteqration o~ its production to the ~anufacture of active ingredients 
from intermedi,.tes ~~d bAsic chemic~ls in vi~w cf the limited local 
market and in order ta ensure economically viable ~uantum of 
production. To attain a competitive ~osition in the Intern~tional 
market in.the field of ethical medical oroduets, it will b~ neces~ary 
to ensure ~fficient utilizA.tion of olPnt c~oA.city A.~~ =t tre ~ame 
time to uoarade f~cilities ~nd oroc~dur~5 to conf~~~ to Tnt 0 r~~tion~l 

Good Pharm~eeutical M~nuf~cturinD oractice. It is with t~is obj~ct 
th~t a numb~= of reenmmend~tions ~re m~d~ in the~~ ~~e~~ h•re un~er. 

-f 
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10. Recom"''!nci!·Hons r'll=-+in':! to th~ existinc f~cilitie~ for !"lrc".iuc":ion 
of oh~rm.'!ceutic~ls ~nd ':u~litv Control 

Based on ~ review of the existing facilities for the oroduction 
of ph<"rl'l"aceuticals and Ctuali ty Control, th~ follo· . .,ing rec...,:--:'!n~ations 
are made with a view to upgrade th~ facilities anc croc~dures to 
conform to Good Ph~rmace~tical Manufacturing practice. 

(a) Manufacturing oremises and enuioMent 

(i) All processing eouiomP.nt which ~~y create orobl~ms of 
contamin~tion of other drug products should ~e enclo~ed 
in their own cubic:es and necessary environr.ier.t~l control 
eouioment to reaul~te tem~erature and hu~i~i~i·s installed. 
The tynes ".lf e~uinM~n": includ~ ta~l·•tin~ "'ac~in~s. 
granulatinc eouipment, licuid ~~nufac~1rin~ e"Yiom~nt etc.· 

(ii) Detailed "'l!inter..;ince oroqr;::-:"l'!eS ~!-lould be dr~· . .,n 110 ··1hich 
would o~r~i~ th~ e~~~=~'lnt tn =~ ~is~3rtlad ~~t'!r ev~ry 
crc:idur:tion =ur: for thor".lu:'!h cli:o:l"'in:; and r.i.=inten;;,,ce ch'!ck. 
Ins"truct"..ons f'tJr cl'larinf'." and ~aintel"';;.,ce sh0t..?l~ =~ reco:-:ied 
in ocerational manuals and should be av=il=bl~ in ~he 
s"~cific work are2.s. 

{i) It i.~ .,~~tif,,i.,"': ~':"' ~O":'! th:-:4: '-:u~:_i"° 1 / c~l""--:~oi ~·:;i,.,t.J~l 

r.=: ~~~~ ~r~~~~~~ :~ !C77. !~ :~ =~~~~~~n~~~ ~~~~ 
:.~~edi=t~ s~~~~ ~~ -:?.k~~ ··"".! ~:.Jl~· .. · :.~-:~"""~,..~ ":fie ~~~''i::icn~ 
cort=ined th~r!in ~~~ ~~~·i~~ •~ -h 0 -~~s o~=ticula=ly in 
tr"! follo 1·1i:"ln l!r!!2.S: 

~n~lysis ~f r~~ ~"~!=ial sa~~:~e ~~~u!d '~ c~r~ied 
out ~cco:-dirg t~ ~~·ci+"ic=tions 

Chee~ by 1u3lity c~ntrol ~f o=cka~in~ materials =qain!t 
the ~11':!''=1Vfl!d !C"!Ci'"1~n in the ?=ocuc"t r•!?c;-1:'!!' F°'1!"!!!Ul3 
file 

ne~i~MiMg ~ ~~!tem for in~~"!Ction of bottles, caos, 
cartons "!tc. 

Each saMole of bulk product! shou:d be tested ac~crdin~ 
to all th"! oh~r!!lacoco~al or co~oencial !~ecifications 
for finished ".lr~ducts 

Th~ bulk ornduct should only be rele~sed for ~~ekacin~ 
2.fter certi~ic~tion of th~ l~t 2.nd nnt on th• b2.Si9 ~f 
f~w t~9ts. This =~nlies tn all the nr,,ducts =nd not 
nnly t~ ~ctive ina:-edients 
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(b) Qu;llit" Control De~~r"tment Cont'd 

Each ~nd every lot ~hou!d be ~naly~ed co~pl~te!y 
and ~ot lots ~t ranno~ 

It is not clear what is ~'!:int '-y "\.,"!t!!r !-lei~'"'"= is 
correct and not more than one ~onth old". The 
suitability of water to be used should deoend on 
its ou~lity and not its aqe. Proce~s water as well 
as deionized w~ter should be tested to include ~icro­
biological analysis 

Shelf Life testing includes all tests stipul~ted in 
the oha't"llacocoea or the comoendium as th• case ~ay 
be 

Shelf Life tests should c~ntinue at le~~t till the 
exoir~tion date ~f the let conc~rned 

Action to be taken O" the detecti~n of f~ults should 
be stioul~ted e.g. sus~en~~n~ th~ use of t~e ~~tch, 
recall of th~ batch etc. 

Procedure for recsll cf batc~es ~houl~ :e l~i~ dcMn 

Checks at V?.rious levels with resoect to sa~it~tion 
should be stioulated and these ?hould ~e r~corded 

A r~cord of factory insoection by 0.C. che~ist should 
be ~sintai~ec! 

Iii) The Cu~lity Cont=nl ~anu~l may ~"! r~vi~ed ~~s~d ~n t~e 

~bove obs~rv~ticnq =• ~~11 ~~ ~~co~~~n~~~~~n• c~~~~ined 

in th is report. 

(iii) 

(iv) 

(v} 

Dev~lon in-~rocess manuf~c~urinq ~~d o~ckaain~ ~uality 

control orocedures. These 5hould include n~yqic~l and 
chemical checks a~ various aorr~nri3~~ ste~~ in the 
process 

Review and rewrite ·.,he:-e neceo;s<!ry <!ll 'Tl'"'"'uf~cturing 

and testing procedures ~o ensure the maximum of GMP. 

Strengthen the existinc chemical and ~icrobiol~gical 
laboratories by ~~e orovision of nece•s~ry i'"'stru~~nts 
and facilities including laminar flow c~binet fo= the 
microbiological laboratory 

(vi) Establish pharmacological testing facilities. Pending 
this, arrangements should be m~de to carry out the 
pharmacological testing at reouted laboratories elsewhere 

1 

I 
_l 
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Arrariqe~ents m:ay be m"lde to tegt check '!!a!!!ol"!s from 
new oroducts proposed to be ~arketed at est~blished 
l"lboratories outside. It is also desirable to test 
check random samoles from current oroduction at certain 
intervals at out~ide l~boratories to ensure that the 
t•~ting orocedures in v~~ue are ade~u~te. 

(c) Raw Material and Pack~gino Material tests 

(i) Detailed specifications should be drawn for ev~ry raw material 
and packaging material including bottles, caos, cartons, labels 
etc. and every lot of these materials received should be tested 
against the given s~ecifications. These should be updated at 
frequent intervals. Some orogress has al=eady b~en made on 
the raw material s~ecifications 

(ii) Every batch o~ raw m:aterial and O"lckaging material shou~d be 
assigned a number on receipt a-. the olant ard this receiving 
number ~haul~ be entered on all docu~ents rel~tir.q to th~se 
materii!ls. 

(iii) The ~toraoe ccndition'!! of raw m~terials ~nd oacka~in~ ~ate~iais 
l'!f!<iinst should be reviewed to <safeguar-:1 /~r'l'! dete:=-icraticn -:!urine <stor~-;e 

(d) In Procegs M=.r'lufacturing ~nd Cu=.litv checkg 

( i) Review all "'ariuf';:icturini;, o;ic'<.,·cing and te~tinc t;r!:leedu!'"!!I to 
en~ure GMP. 

(e) ~ini~~ed o!'~~uet tests 

(i) The so~cificqtio~s q~ain~t ~~ic~ ~11 finis~ed ~=~d~ets ;re 
tested shnuld be uod~ted alon~ ~ith ~~y r~visi~~ cf tne 
comoendial stancards 

(ii) Pha!'m~cooeiq ref'erenee c~~~ical st2~~srd m~~~ri~l~ s~ould 
always be available to eomoare raw ,.,~teri~l<s and fini~~ed 
produ~ts fer identity, octency anc ourity 

(iii) Every b;:iteh of ftni5hed oro~uct should inva!'iably be tested 
according to label claim 

(iv) Elleh and ~11 finished ~reduct tests for crc:!ducts listed in the 
compendia should be oerfo!'med. It shculd not be left t= tho 
disc~~·ion of the ?n~lyqt to eliminate ~c,.,e o' t~• tests b~cause 
t~ese tests are not con~ideren im~==t~nt 

(f) ~t~oilitv Testina 

(i) Periodic obqervations on chysical at;pearance are mede on 
refer~nce S~"'Ol~s ~f' fin4shed orcducts. ~han~v~r anv defects 
are noticed, quch lot~ sh~uld be sub~~cted t~ fini~h~d o!'oduct 
t"!sts. 
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{ii) Random lots from the re~erence samples should be subjected 
to finished product te~t at requl"!r intervals, irre~o~ctive 
of the fact whether they exhibit any defect~ in ohysical ar.~~~r­
ance or not. These tests should also be sensitiv~ enouah to 
detect degradation by-oroducts. 

(iii) All new products prooosed to be marketed should be subjected 
to accelerated stability testino under temoer~tures uo to 
about 60°~ and relative humidities r~ngin~ betw~en 5°" and 
9~ and exposure to direct sunli?ht. T1i" exoiration dates 
stated on the label should be based on the stability studies. 

Stability studies should also be conducted whenever changes 
are made in. the production crocess, dosaqe form er oackaqing. 

(g) Recall Svstem 

(i) Procedures ~hould be '3et uo for rec~lli~~ ~ def~ctive lot of 
product from the m"!rk~t, ··ih~:-e nece'3'3a:-y 

(ii) Record keeoing syste~ should be orq~nized ~o f"!cilitc~~ the 
tracing of each unit of a lot of ~reduct to the level of the 
retail oha:inRcy or hosoital disoens2ry or fie~d clinic. 

(h) Comolaints 

(i) All comc~aints rel?.tir~ to ~~~ fini~hed ~r~~uct =•ceived f=om 
medic;tl ~r =:th=J=m:1cy ~::!f!!~!;i-:in ::- ~~e ~fJbI!.r: ~r-~ul:! ";~ r!l!'}i-:t•:-e~ 

a~d seru~inized ~y ~ t~~~nic~l c~~~~::~~ c~~~ri~~~~ P=~du~ticn, 

Quality Control a"d ReseP=cn "!~d Dev~lc:ment Man~~e~s. ~n 

analysis of the re~erence s=.m~les fr~m tre :ct in ~uestion ~hould 
b~ carried out to find cut w~ether t~~ defect ~oul~ b~ traced 
to any deficiency in th~ m~nufacture or could =~ du~ t~ st~rage 

or handling outside 

(ii) Where e comolaint refers to severe adverse re~ction, furth~r 

use of the lot ~nould be stop~ed o~"din~ a ~et~il~d investigation. 

(i) Records 

(i) The mAster formulation document should include: 

the theoretical ouantity of the batch ~ize with the t~eoretical 
percentaqe deviation oermi tted, •J01hen the actual yidd oroduced 
was compared with the theoretical yield 

the date manuf aeture was s~arted 

1 
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thP. date manufacture ended 

the nnme of the auality control person c~ecking the 
cleanliness of the equioment before production is 
initiated 

the name and standard auantity of each raw material used 
in the batch, with lot numbers 

the initials of the person weighing each ingredient 

the initials of the person checking the weight of each 
ingredient weighed by the oper3tor above 

the initials of the oerson adding the measured raw material 
to the bulk mixing eouipment 

the initials of the p~rson ch'!ckin~ the addition of each 
ouantum cf ingredient to t~e bulk mixino e~uioment 

Si:lecial instructions such ~s i:::irotecti V'! •.-1e"!r for o~rsonnel; 
storage c~nditions for raw and ~ulk materials etc. 

comolete m?nufactu=in~ instruc~ions in detailed steo by 
steo orocessin~ ~rocedure~ including e~~io~~nt to ~e used, 
mixing time, drying or melting temoerature etc. 

the initials of e~ch ocerator cerforming each steo of the 
orocesc;; 

the sign"!ture ~f a suo~rviscr indic=tin~ th~t tM~ ~=ocessirg 
ooeration was comoleted satisfactorily 

the sign3ture c# the ~uality Cc"trol o•rs~n w~o s~no!~d 
the f~ni~hed ~r~duet 

the signature of the oroducticn oerson res~on5ible for 
ensuri"n that the e~uiprnert used in t~e m~nuf~cturinG 
orocess was cleaned accordino to written in~tructions 

the siqn2ture of the ~.C. ~er~nn ch~ckin~ ~hst the eauicm~nt 
used h~s been cle~r~d s~tisfectorily 

the signetur~ of the ~uality Control ard Prcducticn cersonrel 
rel~asing the bulk for pack~ging with date shown 

name of the oroduct to be c~ckaged 

date p~ckaging started 

the gource of the bulk 

the container size, tyoe and colour 

the tyoe of dryinq agent end filler 

the tyne of cao 9~d liner 

- the tyoe of clo9er seals 

o~ck~~in~ oarameter~ such as the 009ition of th~ label 
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(ii) The ~roduct infnrm•tion record shoul~ inc~u~e: 

(iii) 

(j) Sa"loles 

name of oroduct 

ingredient or ingre.di~nts and the standard to w"ich 
they conform 

chemi5try and oharm~cclcqy 

indications which should include any abstracts 
from pharmacological or medical oublications 

contraindications 

toxic effects, adverse reactions and orec~utions 
treatment of toxic effects 

storage ccnditions 

units oer oack3ged dosage form 

recom~-.nded dosages 

The above r~cords should ~e revie~ec ~n~ uo-da+.ed ~eriorlically. 
The review of this dcc~~ent~tion ~hculd ~· clo~~ly inteqrated 
with oth~= activities to uogr~d~ G~P and checkin~ 5ys~em 
in s2nitation. ~ainten3~c-. ~f o=emises, e~ui~"ent, orcduct 
information, self inspection oroar~~~es etc. 

(i) s~~~les should b• dr~wn by ru~lity c~n":rol cer~cn"e! ~ccorting 
to tre samolinq ar~c·c!·~re sceci fiec! f~r """'c.., let o~ +"ini:'"'!1 
~roduc"; 

(ii) S~mole~ shoul~ be ~eot in °nviron~en~~l~y C~"trolle~ l~~"!~!on~. 
A sufficient '1u"!n'ti t;1 of' uni "':s i:if' e=c"' lo": o+- --:~duct 'Oh~uld 
be keot so th~t all the tes~s re.cruired +-or th~t oro~uct c~" 
be reoe~ted at l~~st thre• ti~e~. s~~oles shc~ld be crc~ol!te 
fin~l 03Ck~~ed dos~ge for.:is ~e 0 ting all th 0 c~mc~~y•s 
reouirer.ients 

(i) 

(ii) 

(iii) 

(iv) 

A certified copy of the certificate of ~n~lysis for e~ch 
lot o~ pr~duct imoorted ~hould ecc~me~n~ "':~~ or~duct ~; e 
part of .. he shiooin~ ~ocu~ent 

All finished oroducts should be oeck~~~~ in liqht r~~i~t~nt 
containers, well sealed ag?inst humidity 

All oroducts with known stability or~blems sh~uld carry 
expiration dat~s on the lebel !nd the oroduct shoul~ not 
be used after th~t d~te 

The premises in .,,nich the '!lroducts -!re ~tcr!'!d ~tiiiul~ oe 
~nviron~entally controlled to ~nsur~ ~tability of t~~ orodu~t 
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(v) R~w ~~t.eri~l ~t~raee: Th~r~ c~a~!~ •• 'ive ~i~ti,..ct 
3re~s ~~oo~rly s~~r0 7~ted ~c fcllo~5: 

(vi) 

(vii) 

(viii) 

a1Joroved 

reiected 

crossed expir?.tion d~te 

Lots reiected ~nd those which corssed the exoiration d~tes 
should be promptly disposed of~ ~o avoid nixup. 

Haz~rdous chemicals and inflammable m3terials inclu~ing 
packing ~""terials ~~culd be stored seoarately, ~here 3d~au~te 
fire prevention ~"~ fire fi~h~in".' f~ciliti~s are ~v~il=!ble 

Hydro5c-:Joic '"'.a":erL'!lS sho•Jl1 be C:"!i:>r~~'l":ed to =!V".'id 

c:-int"!min:tion 

(i) Pr•cis~ cl~=n-uo croce~ures i~ ~e":ail ~~oul~ b= :~i= down 
for ~erk are~s includinq wa:l5, fl~'='=~ "!"'~ sin~s. ~~e 

procedures shculd scecify the ~y~e of disinfect=rt tc =e 
used, the r:once"'tration a""d hc•·J of":en t.hP- dis!.nfect=,..~s 

are to be "!~clied 

(iii) 

(m) Tr=tinina 

-:s:-~"!~ - l!i ":h~= ~~~~r~te ~~~ 0 ! !h'=''J :~ ~~ ···crn o:- t!-'! ~':~~~t 

s~ces ~haul~ ~~ ~uit~hly cove=~d. 

P•rio~ic ~"!:!•ti c~"!c~-uo a~ :1! "!~nlc~e0 ~ ~=~~i~u:~rly 

tho~e workin~ in t~~ nr~duct~on ~='.!~ ~Moul~ ~'.! r.:~==i~~ ~ut 

( i) Semin"'!'<: or short t'!rm tr~inin-c c"urs'.!s ..,,,,, ~e ~!'~::a,.,ized 
for senior and mirldle ~anegeml!nt to exc~~~ge ideas to 
•.Jpgr'!de GMP 

(ii) 

(iii) 

Senior man:ogl!m,.nt may bil! sent abro;;d to •1isi t ol:::.nts 
oerformina according to intern.:itional GMP 

Subscribe to public~tions on G~P ~ucn ~~ the Sold and Gre'!n 
S~eets of U.5. rDA, the red~r~l Recister of tne USl ~nd 
simil~r oublic~tion~ of the Gcv~rnments of U.K., Germany 
and Swil!den to ~c~uaint the~sl!lv~~ ~~t~ tho c~:::.n~es in ~uality 
"!S<;11 ri:1nr.:I! ,.,,,.nacem'.!nt "lroeedur!!!. 
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(iv) In collabor~tion with the conc~rned Ministries ~~~ Guyan~ 
University, a oroqramne in pharm~ceutic~l tech~olo~y, 
quality assessment or cuality cnntrol manaqenent ~nd 
~uality c~ntrnl orinciplas m~y ~e built intn th~ curricula 
of the relev~nt university faculties 

(v) In clant quality control and auality as~urance orogr~mmes 
should be designed for the training of all cer~onnel 

{n) Bioavailability 

(i) It is recommenced that bio-availability studies be carried 
out on all new ethical medical products, where bio-~vailability 
is an imcortant faotor. It is learnt th~t at oresent there 
are no facilities for carryinq out such studies within the 
ccuntry. It '"'Ould then be necessary to conduct such studies 
in reouted institutions ::broad 

(ii) Similarly i~ i~ desirable to c~rry out bio-~v::il~bility 
studies on ethic.;:il medical oroducts currently in .,T'".lduction, 
where necessary to ensure t~eir cc~oetitive ~osition in the 
me.tcet o~rticul?.rly t~e exo~r~ mar~et 

(o) Product Develooment 

At t~is stage .,,hen the como::,,y is endeavou.:-in<;" tc a~sume a 
bigger ~h~re of the total mar~et for oh~rm~ceu~ic~~ o=oduct~, it 
will be ,,ecess~ry to br~nch into no.w l!nD~ ~nd l?unch ~ number of 
ne•.., oroducts i.., ":he .,e=-::: future. :::ir-:-d•ict D~velo=r·11~n": cs..., ~"COi"'" 

? li~itin~ f?.cto= in thi~ re~~rc. !t ~-e~~nt ·~~r" are sk~le·~n 
staff ~~d li~ita~ Facilit:~s =or this ~u~oo~~ • .:;...,~ t~~~~ ~~ve ":o 
be ~trenc";hene-:! t'."' "'tt:in t'"'e i:ib i~c:i11e .,;_ tliin "' re.:;<;'."'n::::':.:.• :-J'!'""..Od 
of time. - A~~itional facilitias ~onsi~ered .,~~e~s::::ry for t~e ~reduct 
Dev"lopment unit ::re indicated in Anrex 8. 

( o) General 

l. All instru~ents ard weighing ~~chines s'"'ould be ~ali~rated 
and ch~ck~d ~t regul~r int~rv~ls 

2. Drying oven should not be used for storace of products. 
This may result in the degradation of the oroduct ~c~~t 
from damaginq the e~~ioment runnin.., for day~ continuou5ly 

3. Electrical wirino should be properly shielded. Expoqed wt=ing 
particularly in wet areas c•n bP. hi~hly h~z3=doua 

4. Humidogr~oh ~hould be used for recordinq =el~tive hu~i~:ty. 
The!e rec~rds should accomcany pro~e~c d:ta s'"'e~ts 

5. Microbiolo~ic~l -3bor~tory should ~e ~odi'i~d ·~ s0~~est"d 
to ensure onti~um ~~nditions. L:min•r •ir flaw C"binet 
should b"l oro•tided for car~yin-: out ~icrobi"lo".iiC"l te!ts 

6 o rJ"rm' IJ!iOU.!.rl b~ fiJ<f!d f,.,r Oi!!iOniz~.j '!l'!tDr indu-:lin".'7 microbi ... l 
counts. This w:it"r !hould O!! t eOJted '.'"!rioi:ic .. ll·.1 ~..,d m=!•1 b!! 

u!ed only when i~ fully en~~li~~ wi~~ ==l!ei'ic .. ·i~n~ 
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Norm~ shou!d be fixed fer ~icr~biel counts o~ ~l~~e~ 
exoo~ed in ~roduction areas. which ~h~ulc b~ ~--~ted at 
frequent intervals. Production oo~r~tion3 s~culd b~ 
discontinued wh--n the are9 does not conform to ~ti~ulated 
norms and area decont~minnted 

B. Limits should be fixed on the extent of microorg~nisms 
present in non-p?renteral products to ensure GMP and 
finished oroducts should be tested to conform +.o this 

9. All electrical equipments, accessories ~nd ligh~s used in 
areas where inflamr.rable and exolosive m~terials ~re handled 
should conform to the recuired fla~e oroof ~nd explosion 
proof classification 

Concentration ~f exolosive ~ases in ~uch ~re~g s~~ .. :d ~e 
monitored r~oul~rly. 

1 
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11. Formul~tion of Antibiotics 

Antibiotics constitute one of the most imnort~nt ~raucs 
amenest drugs and oh~rn3ceutical~ c~nsu~ed in ~ny country a~~ 
this is also tl'>e C<!S'" with Guy;m,,.. Tnll! fo!"T"'u t~ticn c~ ~n~i-
biotics at GPC at o~esent is confined only to oxy~etracycline base 
in the form of' tablets and th"'t too to a limi•eri extent. An 
examin?.tion of th'! re~uirer:ierit.s of drucis and oha!"l'!'leceuticals 
shown in Annex 2 reveals that there is significrnt demand for 
various antibiotic formulations in non-pareneral as well as 
parenteral dosage for~s. In view of this, it is orudent to t~ke 
up the formulation of antibiotics in non-n~renteral dos2~e f~rm to 
start with. The logical 5teo in this reg~rd ~ooe~~s- to b~ 
encacsulation of 3ntibintics. In f~ct, GPC nas n~t so fa~ ·~b~rk~d 
uoon enca.,sulation of any dr•..!g. ·"monr-st +;'":e antibio<:ics ':"J ~!! ta'<en 
up for encansulation, the obvious clioice i~ for A~nicillin, Tetr2cyclin~ 
and Chlora~ohenicol in tn~· a=der, b~seo on t~~ d;,mand ~=ttern. 
~ny facility for the m~nuf~cture af =rtibioti= ~n~ ~ta=aid 
1nc3osul:~ed ~reduct~ ~~o~l~ be =~~~i=lly jesi~ned tn se-~:.~te tnese 
types of oro~u:ts from oth~r ~~c=o3ulated ~~~a1~ f-r~c. This ~rccecs 
alsn calls for ~ ~iryhly soohisticate~ t=c~~ol~~y, very ri~id in-
orocess cu'llity controls wi~h rega=d to ~iffe=ent ~~=~~~ters. 

(a) Encansul~tion of Cnti~iotics 

The stec~ inuclved i~ fillin~ =~~i~i~ 6 ics ir ~~=d -~l~tin~ 
ceosu:es ar~ d~sc=ib•d ~~low: 

a. Ins=ection c• e~~ty c~~sulas 
b. Sieving 
c. Powdering, ~here necessary 
d. Blending 
e. Granul~tion, where ~~clic~ble 
f. Dryi~g followed bv si~vin~ ~here ~•ces~ery 
g. rillino anc Sealin~ 
h. Dedusting 
i. !nsoection 
j. Packinq 

A brief descriotion of th~ orocess is qiven below: 

According to the Master F'armul~tion card, th'! ra1.o1 m~teriels are 
wei~hed and sieved to elinin~te extr~neous ~atter co~in~ from 
container etc. The meteri~ls ere cowdered, wh'!re nece~sary. The 
materials are then thorouqhly blended in a mixer. Where qr~nul3ti~n 
is re~uired, gr~nulsting s~lution i! ~d~e~ and the wet ~"!~ i~ c~!~~d 
thr,,u••li rrranul~tC'lr. '!l~t nr'lnule~ .:ore !'.'Irie~ in .-~ 1t>yin- °'''l'!n r:n~-. .... 
contr~ll•d co"dition~ o~ t~~~~r~~ure. 



- 16 -

Th~ oowd~rlor~~L·le~ ~r· t~~~ oas~erl thrnunh sieve, w~'!re ,..~c~c~ary. 
Th~ ~~tch is then filled in the c~nsul~ filli~q ~echine ~ft~r ~~~us~ing 
t~e wei~ht. The fill~d cecsules are re~u!"!rly ch~cke~ fop w~i-ht vari~tion. 
T~~ fil!ed ca"sules ,re t~~n ~e~usted tc re~ove o=wder ~dhnrin- to t~~ sid~~. 
T~ere"'ft~r, t'"''! c=iosu le"' ar'! visua 11" :i_ n!;-;ncted ,..,...1 defl'!cti ve C'!':'~U :es 
remcved. The in~oecte~ c=~sules are filled in cont~tners with the helo ~f 
a mech~nical ccunter or strio pi"cked in le~inated aluminum foil. When 
they ~re filled in ~l~!S or ol~s~{c cont~iners a wa~ of sur~ical cotton is 
put and a silica gel bag is also inserted where the -ate=i~l is hygroscopic 
as in the case of Ampicillin. Strict in-oroces~ an~ ou~lity control tests 
~hould be carried as described earlier. After the batch is relgased by ~.C., 
th.e contain•r~ are l~belled after nrintin~ the b~tc~ number, manuf~cturin~ 
date, e~oiry date etc. 

A numbar of ryrecautions !hOl1l~ be ~a~~n whil~ h~n~lin~ ~ntibiotics 
incluninc th~ following in o~rticul~r: 

W~lls, floors, c~iling of roo~: :~~11 ~~ ~-oath, i~ner~eacle 
acoi~in~ sh~~~in~ or =ccu~ulntion cf ~u~~ ar ot~~= a~=ticl=~: 
sh~ll h~ ~as~ed ~nd disinfected ~t =re~uen~ interv?ls. G~r~ici~al 

n~ints should be used 

Fittinqs and ecuioments shall be ~inimum for ~ark in orogress ~nd 
where ocssibl~ should b~ c~~~ble of beinc service~ ~ut5ide of 
room 

E~uio~~nt ;houlj ~~ cle?~ed and ch~ckec, Ecui~~ent mu~t be fr~e 
f~cm c~n~~~i~~~~~n 

s~nitation or~g=~~ne s~~u!j be ~ar~e~ cu~ inclu~!n~ cl~3ni~~ ~· 
w?lls, ceiling ~nd ~auiom~nt 3ft~r m~r.ufacturin~ 

!ntibictics ~re oot~nt subs~=nces an1 cner~tinc ~~=:cnnel ~u~t 
we~r m=sks ~nd 7lov•s 

cont~in~rs, eauin~•nt =nd ~c~es5nrie5 u5ed for ~n~ =ntibi~tic 

should not be used for handlin" ~n~ther ~ntibiotic ~~ dr~o to 
avoid cross contanin~tion. In the ~curse of n~rmal cl~a-in~ and 
wa~hing orocedur-.s; it mP.y n~t be feasibl= to fre~ t~e e~uiom~nt 
comoletely from c~ntaMin~~ion. Very ~inut~ trac~= ~- =-tibiotics 
such as oenicillin and ~m~icillin 3nd t~~i~ degr~c~tion or~ducts 
are known to caus~ severe acverse reaction~. So ev~ry care 3hould 
be t~~en to a' id cr~ss cont~~in~tion which c~n occur due to 
various factors such as air suoply. oersonnel, er.uicnent, contain~rs, 

premises, clothing etc. 

Traffic in ~nd out of are~s where ~ntibiotics ~re ~~ndled $hOuld 
~-- throu~h air-locks, wh~re •he o~rs~nnel cut on sn•cia! clot~in9, 
~loves, mask~. shoe~ etc., t~~v d~contP.~in~t~ t'"'~ir ~~nr.~ in =n 
=ntisentic s~lution (~uch as 70 ier cen~ !so~r~r,yl ~lcohol or 
hexachloronn~n• -:o,,p). -~ir curt'!in!'! are ::-r':' 11id~d in ;ii_r i_or.ks 
tn dedust the o~rs,nnel. m~te~i~lq and eout~~~nt ~nterir.r, ~ir 

loci<s 



- 17 -

Air con~itionino ~ith control!ed ~u~iditv a~d te~oe~~tu=e ~~ ~=~v~~~d. 
The rel~tive hu~idity ehould b~ ~=ound SC ~~r ce"t ~-~ ~~~~~~~~tirP. ~b~ut 

2s0 c. The c~nditions f~~ stnraoe ~n~ ~~nd)in~ o~ c~~s.,•e~ ~=e 2s"c ~n~ 
about 45 oer cent rel~~ive hu~idity 

A oositive ore~sure should be main~ained in t~~ gr~nul~tion a.nd ~il~in~ 

areas (not le~s tha.n 10 -.ir ch~n~es o~r hour) 

E~pty gel-.tin capsules on prolonged st~rage -.=e hi~hly sensitive to 
the effect of hi;h temper~ture 

In the granulation and filling rooms where the ~owder is exoosed, relative 
humidities should oreferably be less than 50 o~r cent 

No recirculation of air should b~ carried out when the ~ir h~ndlin~ system 
serves different rooms handling "'ore than one ·"?ntibio":ic to a.•1'"lid cross 
contamination 

The air handling system should be ~rovided wi~h orefilters ~n~ ~fter 
filters to trap dust and antibiotic oowders. P~s~a~e of a.ir ~roun~ 
ult~aviolet lights will kill viable organis~s 

Detailed instructions s~ould ~e issu~d f~= the m~i"ten~nce ~~ =~= 
h~ndling system, c~an~e of filt~r e!e~~nts, ~is~csal ~f filter ele~0nts 
etc to avoid cross conta,.,ination 

Environmental control tests should i1iclude monitoring the '?x':e~t of 
sterility of the areas by exoosing petriplates ?nd takin: sw~bs of 
eouipments at fre~uent intervals. 

Prior to the introduction of ~ new or~duct o~ t~e ~mrk~t, ~~qt~ f~r 

safety and bioav~il~bility studies shljul~ ~lso be ca~rie~ out b~!ides 
oh~rm~coooeal test5 ~er ~ir.iq~ec ~r~c~cts. 

?ersl'.lns •ni ":h kno,··n histo:::-y ~f a.ller;y '"''"'' r-c• be cer..,:_ ":':!C 
these areas 

Periodic medic~l exa..,in~tion of ~ll oersons ·~orkinn in 
should be c~rried cut 

Instructions should be nroninently ci,ol=yed in ~cr~in~ ~reas. 

Special ch~racteristic~ of different ?nti:iotics, t~eir toYic effec2s 
a"d precautions to be tak~n ~re described in stan~~rd oublic?.tions. 
Some of these are ~entioned below: 

l) Ampicillin, ~nhydrou': Soluble in 170 of wat~r. al~c!t insoluble 
in ~lcohol, acetone, chloroform, ether and fixed oils. Absorbs 
insiginficant a~ounts of moisture at 25° at rel=tive humidities 
up to about ea per cent ~ut under damcer conditions it 2b~orbs 
significant amounts. 

Toxic effects: Ps for benzyl ~enicillin, ~ll•rgie re~ctiong such 
as curitus, s~in r~shes, e~~in~r~ilia, fever, ~nd anni~n~urc~ic 

o~deme may occur in sensitized per~ans. Oi~rrho~a, n~u5!~, 
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vomiting and abdominal nains h=-•1e occurr!!d. 5u--rainfectionc; 
of the gastro-intestinal tract h.'!ve been re.-;orted. 

Pr~c~utions: Ampicillin is contra-indicated i" ~~tients known 
to be sensitiv~ to o"!nicillin :)nd it st-ould be 11-:ed ·11i~h c;:iution 
in p=>tients with known historv of ~llergy. 

0 
Store at a temperature not exceeding 25 in air tight containers. 

11) Tetracycline Hydrochloride 

Storaoe: should ke kept in a well-closed container protected 
from light. It darkens on exposure to stronq sunliaht in a ~~ist 
atmosohere. 

111) Chlor~~ohenicol 

Store in airtight containers. Protect from liaht. 

Precau~ions Chlor~~oh~nicol is contra-indic~ted in ~ 2t~ents with 
a history of hyp~rsensitivity o= toxic re~ctions. 

(b) Oesinn of unit for ~nc~~su1~•ion of ~nti~iotic~ 

i) Amoicillin: The re~uirement of ~mcicillin ~~~sul~s eurincr 
1978 and 1979 is ~iven in Annex 2. rr~m thi5, it c~n be 5een 
that the current annual demand for amoicillin c~osul~s of 
250 mg, amounts to about 5 million C?~s~l"!S and that fer ca~~ules 
of 500 mq about JC0,000 cao~ules. 3asec on t~e denand nroi~ction 
made, the reouire~ents mRy ~o ~o to n~3rly twice t~ese ~u~ntities 
••rithin the next five ye3r oeriod. In vi~·-1 o~ tM5s, <:'ie de?i=r. 
of the enc~~sul•':ion unit for ~~~icil~i~ ~s ~~~e~ ~~ "~ ~r.nu~l 

caoRcity e=uiv~lent tn 11 ~illion c=~s~l~~ o~ 250 ~~ ~~ch ( both 
sizes pu~ together) 

Cao~city 11 million caosules o~r y~ar (230 w•rkincr d~ys) 48,000 
caosules per day aooroximately. Av~rage weiqht of CF~sule: JOO mo 

14,4 kg/day 
72 kg/week 

For half of the ab~ve canacity, the b~tch sire fer one week 
is 36 kg/day 

Pr'!mi!!es: GPC hes ..._.tly constructed foiJr room!! •,Ii th a total 
floor area of about 322 aq meters. Of courge, this so~ce ~ould 
have been adequate for a considerably bigoer ca~acity. However, 
on account of reasons stated earlier, formul=tion of tetr-cycline 
or chloramohenicol cannot be taken up along with amoicillin in the 
seme p~emises. Further at present th-.re is no seo~rate room for 
storing empty gelatin capsules at the reouired temo•rature and 
humidity. In view of this, on~ room is oropo~ed to ~~ used for 
the storage of e~pty qel=tin cap~ule~ and ~moicillin bul~. 
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Tlie prooosed l;;iy ciut "f' the ~remi~es i~ !';hn~.,n i,., l,.,nex 9 ~l"d ic; cutlin@!d 
below: 

A. Storage of e~pty gelatin c~~sules al"d ampicillir bulk. In~cecticn 

cf emoty c~osules. 

B. Pre:la~ation ~f b~•ch fer filling. (!nfl~~"'able solvents =re h~~dled. 
Necessary prec~utions ?.S stRted e~rli~r ~hould be t?.ken). 

C. EncaosulRtion, dedustinq and insnection of fillerl c~nsules. 

D. Packing and storage of finished oroduct. 

The fum::tion of air-locks, regiMe f~= the o"!rc;onnel workin~ ici the crenises, 
a~ ~eters f'or ~ir eon~itioning, in-nrcces'! a~d ~uality control check~ etc. 
hAve been described in det~il earlier. Thes-- h~ve also been ex~l~inec tc . 
the concerl"~d nerscnnel. 

Ecuipl!'ent 

The :::ec1Jir!!l'lll"nt 1Jf tetr"!c•ic.1.in!! nydroch!.ccid• C"!''.'~•J:i.."!'! during 
197~ ~nd 1979 i~ aiven in !nnex 2. It cpn ~e s~en frn~ this, th?t 
~~!! CU:':'l!!l"t 3"''"'U::!: d!!"'"'"'i:! ~".1:' T·~~~r:~•c!.i,..'! ':"':'.;ul'!'!S :l~ ?'3fJ .,.,.. 1 "'"11Unt.s 
to ~bout 5 mi 1 li~n capsules. ~~~--~ -,.. :~~ ~~~=!"~ o=~~ection, ~~e 

r'!,.....t.!:rt!"'~rt"t m~y "I~ 'J!"' tr-. .:i~C'u': !.0 -,,:_1::_~,., ~~~isu!.e~ i,., ....... ~·xt 5 
~f'!~": ::11!!-:'.,j~. r~ -: ... ~ !.i:ih": ~.I:=~·"':'''~.~!--'! ~~'=i-- __,~": .... I! l")..,c~ ..... 43 111~":.:.,.., 

unit f,r Te~r~c"r:!.i,..,~ '°''1rl:'i:t~~.:~!'!.:= .::; ~~~~~ ~.., ;'t r:~~~~i.~'' :1..:0 

10 nillion C?.~sul"!~ ~~ 25Q ~~ e~ch. 

Premises: 

c 

D 

10 .,illion ca""'Jl"!s/ve?'!r ( '.'30 wor!<inq =?ys) 
44 ,oro ci"psule!/d<>~· a.,~r~x::.-. .. "'.el:' 
Avera~e ~~{~ht of c~.,s1Jle: ~O -.~ 

13.2 kg/day 
615.0 '<1'.!/...,eelc 

For h~lf of the a~ove c~pacity, t~e b~tch ~iz-. for 
one week is 33 kg/day. 

The ~re~ises for Tetr?.cycline ~~ou~d ~P. se~r~~?.ted 

from th=t u'~d for e~oicillin. Tne layout cf ~he 
oremi!e9 is !Similar to ~re=s C and D ind:c~ted in 
Annex 9. 

Inspection of emcty cen~1Jles 
Blending where nece~s~ry 
Fillin~ ~nd ~-.dusting. Ins~ection ~f fil'erl 
CAOSules 

Th~ function~ ~nd different oe~a~et•rs ~Pe ci-.il~r t- wh~· ~~~ i~dic~·ed 

unrler enc~'1SU1?.tion e~rli~r. 
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Eaui~ment: The List of eouip~en~ recuired is ~iven in An~ex 11 • . . ' 
111) Chlora~nhenicol 

'" 

The renuirement of chlor~mnn~nic~l c~~suJ~~ dur~n~ 1970 
~nd 1979 is shown in An~ex 2. From this i~ i~ observed th~t 
the current annual dem~nd for chloremohenicol ca~sules of 
250 mg amounts to about 1 million ca~~ul~s. According to the 
demand proj~ction, it will go up to about 2 million ~apsules 
within the next five years. As the demand is not significant, 
the premises and eouipment described under Tetr~cycline could 
possibly be used after discontinuation o~ fillinq Tetr"cycline 
and after ensuring that there is no oos~ibility of' cross 
conta111ination due to any factor "'h!!-eaver. 

IV) Technoloay for EncaQsulation 

The orocess fer the granula~ion and fillin; of ~m~icillin 
(anhydrous) on the seMi-autcm~tic c~~sul~ fillin~ ~=chine was 
demonstrated in the Pr~duct Develo~ment unit. In ?.11 seven 
experimental b~tches we:e ~re~~red ~n~ filled cansule! met 
with B.P. tests for c~ntent of ~m~icillin, ass~y and disintegr?.tion. 
Other tests are ir. progress. 

V) Based on the discussions of the recommendations with 
the management, the e~capsulation project has been divided 
into three phases as indicated belov along with tlle estimated 
cost of equipment: 

Phase I Automatic tilling ot ampicillin capsules and bulk 
packing. 

Semi-automatic tilling ot tetracycline and 
chlormirphenieol capsules and built packing. 

Improvised air conditioning in rooms. Minor additions 
to the laboratories. 

Estimated cost ot equipnents US$ 225,500. 

Phase II Automatic strip packing ot ampieillin capsules. 
Automatic ded.usting. 
Add.itioD&l facilities tor the laboratories to take up 
systematic work. 
Estimated. cost ot equipment US$ 84,ooo. 

Phase III Automatic strip packing ot tetracycline and chloramphenicol 
capsules. 
Installation ot central air-conditioning equipment 
Establishment ot pb&l"lll&Cologic&l laboratory on an 
experimental basis. 
Estimated. cost ot equipment US$ 382,700. 
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12. Pharmaceutical Products for Veterinarx Use 

The present requirements of pharmaceutical products for Veterinary 
use along with the anticipated requirements are indicated in Annex 12. 

The requirements in respect of non-parentoral antibiotics are rather sMall 
end these could easily be met from the facilities described under 
Chapter 11. Similiar is the situation with regard to tablets which could 
be supplied from the existing production facilities. 

13. Intravenous infusions, solutions and iniectables 

It can be seen from Annex 2 that there i! a significant demand for 
intravenous infusions and solutions. There is also a sizeable demand for 
injectables but this covers a large number of products and the quantum 
required in the case of any particular product is rather small. GPC has 
recently carried out a feasibility study on intravenous fluids project. 
Based on going prices, the investment was found inefficient and the 
economic viability of the project was stated to depend en the export 
market. There could also be other considerations such as the attainment 
of self sufficiency in essential pharmaceutical products such as intravenous 
infusions. In view of this, it is recommended that GPC may ~onsider 
taking up the production of intravenous infusions. This will enable them 
to build up the necessary infrastructure and skills to take up subsequently 
the production of injections in liquid as well as solid furm. 

The drug and chemical bond premises at Kingston appears to be suitable 
for locating the unit for the manufac~ure of intravenous infusions and 
injections. 

14. Oral Rehydration Salts 

The current requirement of Oral rehydration salts (O.R.5.) is stated 
to be about 25,000 standard packages per year. There could also be 
prospects for export to neighbouring countries. The production of O.R.S. 
is simple and consists of weighing, mixing and packaging of tne pulverized 
components. All the raw mate~ials and packing materials w~ll have to be 
imported. 

15. Other charmaceutical products 

(a) Medicinal plants: GPC has undertaken experimental cultivation of thyme, 
lemon grass etc. an one acre plot. 

(b) Opotnerapeutics from animal waste: Based on a recent UNIDO survey, 
the quantity of ~ancreae available in Guyana is not ade~uata to take 
up commercial production of insulin. In ~iew of this, it is 
recommended that arrangements be made to deep freeze pancreas, export 
to neighbouring countries and receive in return crystalline insulin 
in bulk and formulate into dosage form. 
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A1'NEX I 

UNITED N.anONS INDUSTRV\L DEVELOPMENT C~GMHZH!ON 

Post Title: 

Duration: 

Date Required: 

Duty Station: 

Purpose of 
Project: 

Duties: 

JOB DESCRIP..I.I.fil! 

SI/GUY/78/801 

Pharmaceutical Adviser 

l Month 

Georgetown, Guyana 

To ev~lu~te the existi~o f~cilities for t~~ 
production of ~h~rri~ceuticals anM design of 
~ n"!w filling •Jni t for ~r:tibictics. 

The exoert, in cci-ool'!ration •io/i th the 3uyana 
Ph~rmaceutical Coroor~tion Limited will carry 
out the following: 

l. To evaluate t~e exi~tin~ f~cilities in 
the Guyana ?h~rm~ce~tic~l Ccr~nr=ti~n 
Limi":ed .,~~n";. 

2. To s":•Jdy t~'!! .,r...,ducti:in r""et"'od"!: ~,..,. '.:'L.:;:;li t~' 
contr~l ~e=sures in G.P.C. 

3. To revi".'W +.lie l'.'U•li +.y !"''°' r.u,.nti ty "Jf' dr•J".'S 
being im.,o::-ted. 

4. To ore.,~re ~ li~t of ~ntibiotics w~ich 
could be ~reduce~ locally. 

s. T,, orepare a li5t of iit!il"r drugs ···~ich 
could be produced in t~~ ~v~il;:;ble 

hcilities. 

6. Based on t!ia ;:;bove findinns, the ex~ert 
will ore~~re a design for the n~w anti­
biotics fillin~ unit ~s well ~~ nreo~re 
a list of equipm"!nt and other f~cilit:e~ 
reauired for the ~reduction of n~w ite~~ 
=nd to imor~ve the technolo~y nf th~ exist­
ing ..,roduets. 

-- ---~, 



rt:~lific:!tion~: 

Langu;ace: 

B<!ckqround 
Information: 
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Pharm~c~~t, Chemi~t ~r Che~:c~: En?in~0 r, 

with •x~~n~ive ~xp~r~~,..ce in ~roduction, 
!!!'!t"tblio;'"''"'~I"!": l'!n-' -u!!li ty r:c,...+;rol nf ,,,.,ti­
tofoi;ics. 

Enalish 

The Guyana i:inarmeceutical Cornnrl!tion •_ i""i ted 
(G.P.C.) has been under Gov~rnm~nt ownershi~ 
.:ind control for the 1::-st 15 ITIOntns, during ,.,hich 
time a National D~~g Policy ~as be~n evolved, 
the orincioal fe~tures of which are +;he 
rationalization of t~e imoor+;~tion of drugs 
and t~e ola,...ne~ develo~m•nt of the loc~l 
oharm~ceutica! nanu~~ctu"in~ industry. GPC 
would li~~ to use ~v~il~bl~ r"!!tural resources 
f:;,:- t""~ =ri:-dt.:ction of ~r...:rTs. Ct..:r::-e..,+;2-1, 
tab!~ts ~nd ~elenic,l~ are ~~inc ~:-educed by 
G.P.C. ~~~ th~y w~ul~ !ike t~ +;a~ 0 t..:o ~he 

o:-~cuction of ~"tibiotic for~ul=tions. 

I 

I 

' 
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SCHEDULE (lf WCRK Qf MR. c.r~. C!·lllRT 

December, 1978 

December 4, 1978 

December S, 1978 

December 6, 1978 

December 7, 1978 

Decemb-.r 9 - 22, 1978 

Oecemb~r 13, 197~ 

Dec~b'!r 15, 1978 

Dece,.,b'!r 21, 1978 

December 21, 1978 

December 27, 1?78 

Arrival in Georg!'!tO>tm, Gu~1"'!na 

Discussions with officials of UNDP and GPC 

Review of existinc faciliti--s at GPC 

Review of Quality Control, GPC 

Review of facilities of GPC at La Penitence 

Discussions with Technical Staff 

Demonstration of the process of granulP-tion 
and encacsul~tion of antibi~tics in Prorluct 
Develooment Unit 

Discussions on Prooo~ed Lay-out 

Visit to the Labo=~to=y 0¥ Gov~=nM0nt ~n~ly:t 

.:and c::.sct:ssion: ~n =rcr:-;s~d ~ '1'.IOU°: cf "!rti­
bi~tiC fill~nr ~nit 

Discussions '"'ith Technical st~ff 

Discussions with Resident Rer.;resl!r ... "":ive, !JNOP 

Discus~ions of Dr<!ft Ter.nin;il Re~ort '•lith 
T"!chnical ~ ... ,.~ .... ._ .... _ ... I I 

De~;;r"twr'! fr-::~ :; •cr?t!~~'.··' ... 



1) 

l) 

ANTIBIOTICS 

.!!!t.~r.ription 

Ampicillin Caps. 250 mg 

Ampicillin CRpa. 500 mg 

Doxvcycline Hyd. Cnps 100 mg 

TetrRcycline Hyd. Cops 250 mg 

Erythromycin Caps. 250 mg 

Lincomycin Hcl. Cnps 500 mq 

Chloramphenicol C~ps. 250 mg 

RifAmpicin Caps. 150 mq 

HifAmpicin Caps. 150 mfl 

Cloxffcillin Caps. 250 mg 

Cloxocillin Caps. 250 99 

CephAloridine Caps. 250 mg 

CephRloridine Caps. 500 mg 

CephRlexin Caps. 8.P. ?.50 mg 

Cloxacillin Caps. 250 mg 

Amoxycillin Caps. 250 mq 

ANNEX 2 

REQUIREMENT Of PHARMACEUTICAL PRODUCTS __!,_ 

PAck Tender 1978 

fil.!.!! ~;mtitv 

SOO's 10,000 bota. 

lOO's 3,000 bots 

lOO's 60 

lOOO's s,ooo 
lOO's 20 

lOO's 500 

lOOO's 1,000 

lOO's 200 

lOOP's 50 

lOO's 20 

250 1 A 

lOO's 100 

lOO's 50 

100 1 s 470 

500'e 

500's 

Tender 1979 
flur1nti ty 

10,000 bot•. 

3,000 bots. 

S,000 bots. 

500 

1,000 bots. 

20 

470 

;., ,000 bots. 

'?00 bots. 

Source: Guyana Pharmnceutical Corporntion Ltd; National Ordering Committee tender enquirea 

for imported phRrmaceuticAl products. 

N 
V1 

I: 
I __ _... 
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l. 

2. 

J. 

4. 
s. 
6. 

1. • 

Q 
""• 

o. 
lO. 

u. 
12. 

13. 

14. 

1;. 

., 
*°• 
17. 

19. 

--· 

.\&.~ici 1 i .; ~ ::..:apsul'?!: 2$0 ~ 

kipicUii'"' c:~ ~~~ .. .:?.;s Seo CG 

Acpi· .. i , 1 .t-: ~ ~ ?fl:lSiO!l 
.,~ ~. ~ 

If!';~~ 

250:g/$ll!l. 

~1-il1~·: !."ljacticn 2SO ~ 

l:a?icj t; i .. !njection sec :g 

Te~acr-:l ~ ::e Capsules 2$0 =i 

Tetra.cycli:ie S~;ie:l.Sicn 125::g/Scl 

Tet:-s.cyci" ~a :."ljcction I~!. :.co mg 

-~~trac7clir.e !njection ·I.V. 250 :g 

Ta:a.e1~J "':ie f.ya ~-"lt:ien.t 

~;t..-a.:yc1; +4e E19 Drops 

Chlc~??'Qpc~..icie Tablet."3 2$0 :g 

:::iaze~ Capll/Ta.ba 2q 

D"'~ze~ ~~/T~:. ~ " I:'.i 

!."lj ec t~c?1 ?l"O ca:.~ ?e:licillin 
J !'lega U:li ts 

!nject!.cn '?roe&i."le 
~ !·~e~ U:'.ita 

!::.1ection ?rocaine Per.icillin 
C.4 !'iee?a Un.its 

20. Sclucle Penicillin G Sodium 
!r.ject.icn o.s !-~~& trr.i~ 

21. So!-.:.ble ?er~eilli:i G Soeiuz: 
!r..joetio:. l.C Mega. Units 

?~r.i.cil.lin G ?o~sio:.:n Susper.z~on 
l 2$m.g/Sr.J. 

2,3. :--arJ.c•," ~ :1 Q ?o·ta.DS~~ ~'a;:,G:".:ien 

2$0::.:/5::.l. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

.. - a--"\•.., 

..._._~.l.1-v 

BULK ?t;~CP.ASING 

1979 

12.000 vi.ala z S IoU. 

3,000 vi~l.s 

l 1CCO bots. z 4.5 ~-!. t:-:. 
6,000 bct3. x 6) ~ 

2,.soo t;i'oas 

1,cco Vi.a.ls 

4,aoo bots. 4 i,ooo 

eco bots. x ~oo 

l,COO ~c~. X lOO 
2 I 000 ·oe-;,s e X 500 
l,COO bots. x l,CC.: 

10,CCC a::tps x lO mg 
lC 1CC0 S.::.?S X :?.) ii:.£ 

Uot ?.e~\:irod 

lCO 1 COO via.ls· 

so,ooo via.la 

Nil 

so,oco via.ls 

l,COO 'oot.s. x 60 ~ 
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2li. Insulin Soluble l;O i.u/JJJ. - Nil 

2$. Insulin Soluble 80 i.u/ml - ?iil 

26. wulin Soluble lCO 1.u/rll - 1S'~OGO vials x lC 713 

27. !:JS11i1n Protamina Zinc 40 1.a/wl - ?lil 

2a. Insulin ?rotadne Zinc 80 1.u/ml - ?lil 

~9. I=Ulln ?rotamne Zi..'lC 100 1.u/ml - l,Soo vials x lO ml 

]:). I:!:SulJ."'l Zinc ~"USpen.sion (Lents) 
40 i.u/Ml - . llil 

31. !r.sulin Zi:lc Suspension (Ient.e) 
So i.u/;::il - ~!il 

32. !csulin Zinc S11spenaion (lent.a) 
lCC 1.u/:c.l - ~ ,oco x lJ ;nl 

33. Imulin Zinc Sus;>ension Se:ii•Lente 
40 1.u/ml · . - NU 

. 34. !.":S,,," n Zinc S~"8r.s1on Semi-te:ite 
eo i.u/ml · . - !lil 

~- Insulin Zi."lC S-llSPa:ision Sem:i-lente 
lCO i.u/ml - ?iil 

,36. Tablets Clll.o~romazir.s 25 i:g - 500 oots. x Seo 

rt. Tablets Chlorproms.zine SO mg - 2,000 bots. x soc 

;a. T~blets Chlorpro:nazir.e · 100 :r.g - 219Cia bots. x l,COO 

39. InjeC"'..ion Chlorprou~ine Samg/2ml. - 12 ,soo vials 

40. Tableta Aap!.-in ))0 :ig - Loca.J. 

41. Tablets !'Jath7ldcpa 2$0 mg - 21 000 'bot.a x l,COO 
150 'bots x lCO 

42. Tableta Fnsemide 40 mg - i,oco bot:s x 250 

• soc 'bots x 1,cco • 
43. Inject.ion 1rasemide 20:.g/OO • i,cco bxs. x S a..."?ps • 

44. Chl.crC1;>henicol Ca;>3. 2$0 mg - l 1 CGO bots x l,CCO 

45. Clllora:iphenicol Suspension 12$::g/$ml • a ,ooo eots x 60 >?'.J. 
aoo bota x 4.s litre 

46. Chl.cramphemcol Succir..ate I~ection • l,$00 vials 

47. Metronidazole Taca. 20Q:g - soo bots. z 2$0 

48. QWrdiaztrpC:Zicio caps/Tabs SJ;.g • 2,oco beta. x ;co 
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49. Chlordiazepoxide ~s/Taes 10 r.1g 

So. Qll.ordiazepoxid.o Caps/Tabs 25 mg 

Sl. Ber.do!luazide Tablets 5 mg 

$2. Oral ?olio Vaccine 

SJ. Triple Vaccine (D..~) 

54.. ?henyl:buta.zone Tabs. 100 mg 
• 

SS. Pheeylbutazone Ta.bs. 200 :ng 

56. Dextrose 5% in Water lOOO wl 

51. Dextrose 5% in Water .500ml. 

;s. Dextrose 5% in Water 2$0ml 

5 9. Dextrose 4. ]1' Sod. Chloride 
0.18% 1000 :nl 

60., Dextrose 4. ~ Sod. Chloride 
0.16% 500 wl 

61. Sodium Chloride 0.9% (Nor::-.al Saline) 
ioco :nl 

62. Scd:!.w:i Lactate Cc:npound (F.a.rtma.rM~'s 
Solution) 1000 6:11 

63. Sodium Lactate Compound (F.art=ar..n•s 

2,000 bot.z. x 5Cv 

Sec bots. x l,OC.O 

$00 'bots. x 500 

l,~oo vials x 20 dose vials 

- 5 ,OGO x 10 ml vials 

- 2,000 bots. x l,000 
1,000 'Cots. x lCO 

- ))0 bots. x 100 

3$,000 litres 

6,oco bags 

- Nil 

• Nil 

- 550 bags 

29,CCO bags x l,OCO ~.l 

20,coo bags 

5-?lution) 500 ml - 5 ,ooo bags 

64. .Sodiur; 12.ctate Compound (Ea.rtnann • s 

65. 

66. 

67. 

68. 

(Soluti~n} 2$0 ml - 51 000 bags 

Dextrose 5% in Normal Saline lCX)OmJ. - J0,000 bags 

Dextrose 5% in :iormai Saline $00 ml - SO bags 
' ,, 

Tetanus To.xoid (Adsorbed) - 2$ 1 000 Tia.ls x 10 ml 
~· 

D!ptheri& and Tetanus Vaccine (D.T.) - 11$00vialsx10 ml 
• 

69. Sodium Chloride 0.9% (Yor.:ial. Saline) 
~00 ml - 8 ,Seo baes x $00 ml 

1 



2) J11Tll'\VE.JHUS JUFUS)Oi\IS and Solutions 

Description form 

UP.1<trosR s,:. in water Inj. 

Uextrose 5'~ in O. U9 ). .Sodium 
Chlorine )nj. 

DP.xtro~e lOJ in w~ter lnj. 

Dextn1se 20~ in w~ter lnj. 

Dextrose 50,, in wrtter ( 511 ml) l n i. 

Norm.-=isol M 900 cill 

~otassium Chloride 20mq/10ml Inj. 

~1nrlium 1Jicrtrhnn.-1te In j. 

Sodium t:hloride 0.90 .,:. lnj. 
(0.15 mm per ml) 

Normril S;!line 

Sodiu111 L:ictnte lnj. 

5nc1ium L<•ctnte lnj. 
Lom1,ound 

[o_~l-i)_~-~: 

SnrJiurn L"ct=>te Jnj. 
•t.29-0. 33.~ w/V 

L1lcium Lhloride 
11.018 - ~.U?? W/V 

~ot;1~sium [hlorirlo 
0.027 - D.JJ·,; W/V 

5oi1ium Chlorine 
II. 57 - O. 61 . .:. \-1/V 

Size 

rnon ml 
2'ill ml 

10011 ml 
'10(1 ml 

•mu ml hots. 

~illtJ ml 
Sil ml 

Sil ml bots, 

lfll ltl ml 

Jnx of 5 Amps. 

~111 rn l hnti;. 

)01Jll ml 
'lnti ml 

2~111 ml 
'ii I m 1 

')(I, I ml 

11.tflO ml 
~llfl Ill) 

2 'lll Ill) 

111110 ml. 

'lllll ml 

")~!i ml 

? 11ll ml 

Tenrter 1978 
llu;inti tv 

35,DOD 
12,UOO 

30, 125 
2,1100 

7,500 

2,UOO 
15,000 

1,5110 

440 

2,nno 
2, OIJO 

29,IJflU 
0,750 

l, flllO 
500 

4,000 

J,750 
l?.. 'JCJf) 
12,500 

l,25U 

:J, 500 

1,250 

Tender 1979 
Oui'nti tv 

2,000 b"gs 
5,000 amps. 

1, 2 50 bnp; 

1, 'iOO h<'IJ a 

N 

'° 

~ 1 

-~ 
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fender l97A Tender 1979 
Dascr!Jl.tinn and f';>ck Siz" .!l•.!il!lt:..i t,:t ~titv 

Uextrose 5;~ in water in 500 ml br111s HlllO brtgs 6,000 bags 

Uextros~ ~~ N/S in 500 ml bAgs 511 billJ6 50 bl'lgS 

lfol f Streng lh lhrrows Solution SOil ml :i,nrm hega 6,000 bngs 

full 5trenl)th DArrows Solution in l L 4 , ll111J lit rms 4,000 Litres 

UP.xtrose s·k in wr1ter in Litres lB, llOll Li trf!s 35,UOO Litres 

Dextrose 5~ in Normal Saline in Lit~. 7,~llU l.itnrn Jo,onn Litres 

llP-xtrose Si~ in Normal 5Rline in 500 ml 2 ,000 L Begs 

1le><troso s·~ in Normal Saline U.45~·~ l ,llllu Litre~; 2, 000 L UmJn 

Oextro~e 20,; in w.•t.er in Li t.rcs l,?Ull Litr1?" l, ?Ofl h~'J!'i 

Urxtroc-,e 10,~ in Nnrmrtl 5.:.1 i ne !\Ill i lit nm l 1 20rl L bags 

Dextrose ~l~ in w~ter X 500 m\s l, ;mo hnts. 1,200 bags LtJ ..... 
Uextrose lll,~ in water X llJOO mls },;rnu LitreB l, 20U L bt19s 

llextro~P. l'J,~ in water X 5ll0 mls 2 1 500 bOIJS 

Sodium Chloride O.lB~ X 1000 mls 50 litrBH 50 baqs 

Dextrose 4.1.~ in IU~aline 0,18';-~ l, !100 U tru~; 

Dextrose 4.3~ia in N/Setline X 250 rnl 10 1 000 bA!)S 

Uextrose 4.3~ in N/Saline X 50~ ml 5Ql} bRQS 

Sodium Chloride 0.9~~ X UJl)ll ml!'I 2 ri, llllll Lit re:> 29 1 1100 b<R9S 

Sodium Chloride O. 9-;~ X 511U mls 51111 b<t~J :> B,500 bngs 

~)odium l:hloride O. 9;~ X 25U mls 1,000 b11gs 

Sodium Chloride ll.91' X 50 mls SOil begs 

Sodium l m:t;ite 1/6 f"lolar X 1000 111ls lllll Li trrw 1,0011 l b1'1]S 

Sodium l;ict•~te 1/6 Molilr )( 501! mls 100 bngs 

,. 

~ ___ _..... 



INJECV.SLES 

Digoxin Injection 

·:ilyceryl Trini t:-~te 

Propanolol Hcl. 

Sodium Nitropruside 3P 

Hydrellazine 

Metereminol 3itartr~te 

No r'!!d rena line 

ral<eth~mide 

~minoohyllir.e 

~=Medrine Inje:tion 3P 

?henyl:utaz:ne !r.jecticn 

E:gct~mine T~rtrate 
Caffeine Hydr?.te lOC mg 
Gyclizif"'e Hcl. SC mg 
(eg. C"!fe:got, :•1i~r:.1) 

- 32 -

- 0.5 mg 

- 20 mg 

- l mg/r.il 

- 20 mg 

- 10 mg 

- 4 mcg 

- 250/10 ml 

- 5Q ..,~/2..,1 

- 20 ~r; 

- 25 ,,ghl 

Procf"'lor;::er3zine ;.;ale;;i~e - 12, 5 ::1g 

Trifluper~zine - l ~g/ml 

Clox?cillin - 250 m1 

Methicillin - l g/vi~l 

Proc~ine Penicillin - 2 mega Unit/ 
vid 

Proc~ine Penicillin - 4 meq~ Unit 

Proc~ine Penicillin - 0.4 mega ~nit 

Seclomycin 

Trio lor: en 

C"!rbenicillin - l ,., 
~ 

C!"norin - . g vial .I. 

, -1-: ., l - ;· -

I 
.;u .:. ··1 TIT! E5 

2,SCO a~ps. 

100 emps. 

150 amps. 

500 am!)S. 

l,250 amps. 

150 boxes x , ., .... _ amps. 

150 bcxes x 6 ;;i:r.cs. 

lC boxes x 100 ~'!'~S. 

5 ,GOi.J ar.ios. 

56 boxe~ x lOC 

250 ~~::~. 

100 =oxes x lGO ?"'cs. 

12,SOC "r".:::lS • 

24,CCw "!'10$. 

ic,ca_· ~~:ls. 

l, 25Q vi.:> ls 

200 !:lczes x lC: ~.,~ s. 

60C an::s. 

40: vi 2 ls. 

9,000 vi~ls, 

20,000 vi::ils 

100,0CO viJ11lS 

500 vi ... ls x SG . , 
Vl.:!-S. 

6,000 vi:1ls. 

liJ,000 •1i.,ls 

20: viii is 
4Qj vi,,1"1. 

, -.:- .. Ii,'!.~. - , , , . 
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S~reptomycin Sulph~te - l g 

Cxy~etr~cycline - 100 ~?/ 
Ir"'./IV Inj. 

Tetr~cycline Hcl. - 100 mg/IM/IV 

Chloremphenicol Inj. - l g 

Chlorocuine Phosphate 

Quinine Dihydrochloride - 300 mg 

Dimercaorol - SO mg/m/2ml 

Penicillamine 

Pralidoxine Mesylate 

Promazine Hyd. 

Per!!ldehyde 

D ir.lenl'lyd rinate 

Phenytoin Sodium 

Phenob~rbitone Sodium 

Senztro~ine M~syl~te 

Gallamine Triethiodide 

- 1 g/20 ml 

- 100 mg/2 ml 

- 5 mls 

- 50 mg/l ml 

- 250 mg/5 ml 

- 25 mg/l ml 

- 2 mg 

Orphenadrine Citrate - 100 mg 

Suxamethonium 3romide - 67 mg/vial 

Sux~methonium 3romide - 3:5 mg/viel 

Scoline Injection 

Naostigmine Methylsulp~ - 0.5 mg/ml 

Neostigmine Metnylsulph - 2.S mg/ml 

Atrooine Sulphate - 500 mcg/ml 
(lml amps) 

. ~.tropine Sulc.hate - 600 mcg/ml 
(10 ml <"l'l~S) 

Kel~mine Hyd. - 10 m~/ml 

Kel~mine Hyd. - 50 mg/ml 

Methohexiton Sodium - SO mg/vis! 

Thio~entone Sodium - S g/vial 

Thiocent~~e Sodium - l g/vials 

Lignoceine Inj. - rl!in l,;_ 30 m/vial 

rv:ethotr~xate - 20 ~g/vid 

;u.~NTITIES 

400 x 25's 

SOD viels. 

S,JOO vials 

1,500 vials 

125 amps. 

190 emps. 

300 boxes x 10 amos. 

100 vials 

3,00C vials 

4,000 amps. 

200 amps. 

702 amps. x 5 c.c. 

1,000 a:--ps. 

4,000 amps. 

SOO emps. 

800 boxes x 10 ml 

2,004 aT:lps. 

6,000 ~mps. 

2,DOC amos. 

2,000 amps. 

4:JO amps. 

1,800 amps. 

20,000 am;;s • 

J,0,000 C"m~s 

350 vials. 

1,000 vials. 

JOO vials 

1,500 vials 

l,500 viels 

4,000 vids 

150 vials 
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- S mg/::'!l IV 

:-ty1:-ocortiso~e - lQO mg 

Hydrocortisone - 250 mg 

Hydrocortisone Intra Articul~r 

Insulin Soluble - Beef 

Insolin Soluble - Pork 

Insulin ?rotemine Zinc 

- 100 U/ml 

- 100 U/ml 

- 100 U/ml 

Insulin Zinc Susp. (Lente)- 100 U/ml 

Sulph~ted (Insulin High Purified) 

Ampicillin Injection 

Ampicillin Injection 

.;mpiclox 

Ampiclox Neo Natal 

3enz2thine Penicillin G 

3enzathin~ Penicillin G 

3enz~~~ine Penicillin G 

3enzyl· Pencillin G 

- 250 mg/Sml 
vial 

- 500 mg 

- 500 mg 

- 1.2 mege 
U/vial - 4 ml 

- 2.4 mega 
U/vial - 4 ml 

- 6.33 

- l mega U/vial 

Lignocaine L.; with .C.drenalin - 30 ml viels 

Lignoc2ine 2~~ Plain - 30 ml/viel 

Lignocaine 2.; with 1-.dren;;lin - 30ml vials 

Lignoceine 4~ 30 ml/veils 

Octocei~ lnj. 2~ - 1.8 cc Tube 

Cctocaine lnj. 2.~ with 
Epmephrine - l - 100,000 

Tubcur:?:-inc Chlo::ic!e - 15 mg/ml 

GonP.!=lex - 10 cc lnj. 

Conjug:ted Ciestrogens - 25 mg 

Hydroxy Pro'}esterone Hexane ate - 25 mg/ml 

Ergo~etrine r.:,,.lel!te - SOC mcg/ml 

Gxytoxin (Pitocin Cyntocinon - 10 U/ml 

SUt.'\!TITIE5 

3,400 vi=ls 

20,000 vi~ls 

5,687 vials 

500 vials 

10,000 vials 

5,000 vials 

l,SuO vials 

36,000 vials 

1,000 vie ls 

11,500 vials 

5,600 vials 

2,500 vials 

900 vials 

3,00G vials x 50 

10,0GO vials x 50 

4,000 vi'!lS X so 
60, 00-1 vi~ls 

2,000 vi:: ls 

6,000 vials 

4,000 vi2ls 

300 vials 

8,00~ tins x 50 cartridges 

8,000 t:ne x cartridges 

6,COO ,.mos. 

l,000 vie ls 

250 vial"' 

3,:100 l!r.'l;JS • 

75G boxes )( 100 amps. 

lCO boxes x 100 ~mes. 



r•:J€:CT .:. :LES 

Ergo~etrine ~?leate 
Oxytocin 
(e~. Sµnto~etrine) 

Fruse;"'!ide 

Calcium Gluccn~te 

- 35 -

- SGO ':'le~ 
- 5 Id/ml 

- 10 mg/ml 

- 10~; W/V 
5 ml emps 

Calcium Gluconate - 10~ W/V 
10 ml emps lO~ W/V 

Heperin Sodium 

Heparin Sodium 

Heparin Sodium 

Fhytomenadione 

(eg. Phytomenadione 

iiurr.an ribrogen 

Protamine Sulch~te 

Fotessium Chloride 

Sodium 3icsrbonete 

W~ter for Injection 

W2ter for Injection 

Water for Injection 

Weter for Injection 

~ethyl Frednisolone 
acetate (Jepo Medral) 

- 5,00J U/10 ml 

- 10,000 U/ml 

- 25,000 U/ml 

- 10 mg/ml amps. 

- 1 :-ig/ml amps. 

- l g 

- 50 mg/Sm! 

- 20 mg/10 ml 

- 50 ml 

- 2 ml ar.1ps. 

s ml emps. 

- 10 ml ar.;:::s. 

- 20 ml am~s. 

- 5 m/vials 

Methyl Frednisolone - 5 ml 
hcetate (Intra ~rticulsr 

Calcium folin~te - 3 mg/ml 

Cyclophos~hs~ide - 100 m?/vial 

5 - Fluorouracil - 250 ~g/5Ml 

r~~erculin )F~D) (Ccnt~ins 2 T.U. - D.l m 
in 20 ml vials) 

Tub~r:ulin (PPD) (Contains T.U. 100,000 
l ml vials) 

C~lorphenir2mine M~leete - 10 mg 

1 
SC~ boxes x 100 ~m~s. 

13,JOO ?.mps 

5,600 a111ps. 

11,260 amps. 

300 amos. 

380 amps. 

550 amps. 

7,500 em:::s. 

5,000 amps. 

133 bots. 

200 amos. 

2,000 boxes x 5 amps. 

500 vials 

25,000 ::o~s. 

10,000 bots. 

10,000 bots. 

10,000 bots. 

1,250 vials 

100 vials 

50 box rs x 6 amps. 

300 vials 

100 aMpS. 

10 ~kts. x 25 vials. 

75 vie ls 

175 boxes x lOD's 
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I~~JECT.;BLES 

'.dr~.,.:!En 3P 1-1,000 a:-i~s/1.0 ml 

i·icr;:hine 

Pethidine 

Pethilorphan 

Pethidine 

Pethilor::ihan 

i·;epenthe 

Nepenthe 

Diemorphine Hyd. Inj. 

Hyos:ine 3utylbrcmide 

Hyoscine :iutylbromide 

Pro~ant~eline 3ro~ide 

.!lu;:ent Inj. 

~mylo!::lar~itone Sodium 

3ar:lgin Inj. 

C;:ir::.i=chol 

- -e c;r 

l ml/50 m;J 

el'lpS. 

- 1.25 mg -
1 ml amp 

- 2 ml/100 m; 

- 2 ml amps 

- 15 mls 

- 0.5 mls 

- S mg 

- 20 m~/ml 
(30 arr.ps bxs) 

- 20 m;/ml 
(6 a~ps box) 

- 30 ~;/ml 
(25 ami:s box) 

- 50 mg/vial 

- 5 ml 
(5 ami:-s box) 

- 0.25 mg/ml 
(5 amps box) 

- 2.5 mg/ml 
(5 a~~s box) 

~ethoxy~rogest~~one ~cetate - 150 mg/ml 
( :e:ot Frever") 

- 10 r.;/ml 
llOCl emp.:; !::lC'x) 

- 10 mg/ml 
(100 amps 3ox) 

cu~ :TITIES 

35, CO'.J a~ps. 1 
200 ~~ps. 

100 e:-ios. 

1,000 boxes x 1(10 l!mr:s. 

l,O!JO boxes x 100 emps. 

600 boxes x 100 amps. 

1,000 boxes x lOG ar.ips. 

50 vials x 15 mls 

80 boxes x 5 amps. 

40 bcxes x s amps. 

1,200 a:o1ps. 

5,49u amps. 

3,750 amps 

6,000 amps. 

l.000 amrs. 

5,000 amps. 

1,800 amps. 

5,000 amps. 

3,GOO C!:'.'lpS. 

3,000 emps. 

600 a~i: s. 

600 e~~s. 



r:·JJECT.<3L::s 

Cy~o:::ob=mine 

Cynoccbamine 

Iron Dextran Com~lex 

Ircn Dextr3n Complex 

Iron Dextran Complex 

Thiamine Hcl. 

Thiamine Hcl. 

- 37 -

- 100 mcg 
(1 ml 2r.i,s. 

1000 mcg 
lG ml ;oam;:s. 

- 50 mg/ml 
20 mls 

- 50 mg/ml 
5 mls 

- 50 mg/ml 
2 mls 

- 50 mg/ml 

- 100 mg/ml 

Vit. 3 Comclex (Parentrcvite) H.P/I.V 

Vit. • Com~lex (P3rentrovite) H.P./I.M 

Vit. 3 Complex (Parentrovite) MAi~ten~nce 

!cti~cr.iycin D 

Cytosine ~r~binoside 

Ru~i::lonycin Hcl. 

T~iote::ia 

Vi~cristine Sulch~te 

Vi~blastine 5ul=h3te 

iestercne Proorion2te 

Testerone Frc~rionete 

Testerone Frcprion~te 

Erythr~rnycin (E. Mycin) 

Linco::i:.rcin H::l. 

l·~photericin a 

I.M 

0.5 mg 
- 100 mg 

- 20 mg 

- 10 mg 

- 10 mg 

- 10 mg 

- 25 mg 

50 mg 

- 50 mg/ml 

- 500 r.ig/2 ml 

- 4C ,G'.'l:J U/ 
5 ril!i 

- 10 mls 

cu.:.:~TITIES 

4,COO ?.l"lps. 

4,0C10 Rnps. 

J,75J a~ps. 

12,500 amps. 

10,000 amps. 

5,000 amps 

5,000 amps. 

l,2:JO prs. amps. 

1,560 prs. amps. 

2,000 prs. ampe. 

150 vfals 

300 '31':105. 

150 vie-ls 

150 viels. 

150 vials 

150 •fals 

750 2mps. 

750 emps, 

750 amps. 

300 viels 

2,000 c:r.:;::is. 

lOC vfols 

100 vials 

-: -



5) I n :i:i t.ill!!, 

Dr.!'lcription form 

Insulin 5olubla (~eef) 

Insulin Soluble (Pork) 
100 v/ml lnj. 

In~ulin Protnmin Zinr. lnj. 

Insulin Zinc Susrnn. (lentq) - 100 v/ml Inj. 

Insulin Hiqh Purified Inj. 

Pack Size Tender 1970 
Ounnti t.v 

Vials B,000 

Vie ls 1,500 

Vi Ala 36,000 

Vi Ale 10,000 

w 
O> 

I ___ , 
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Ethical f·iecic-~l Procuct!: in the K?n•.Jf'"cturing R<-nce cf GPC 

UNIT 
ITEM FOTE:NCY Pt.CKWG 

!.s~i~in T e!::!s. 3.P. 300 r.-:g 1000's bot. 

t.s::irin Tebs. 3.F. Pi!ik JOO Mg noo•s bot. 

Aspirin Tabs. 3.P. Yellow 300 mg 1000's bot. 

Aspirin-Codeine 400 mg Aspirin, 1000's bot. 
Tftbs. 3.P. e mg Codeine 

Phosphate 

:\ s;:irin-Cf'ffeine 350 mg -~spirin; l000's bot. 
Teblets 3.P. JO mg C:!ffeine 

9ecotabs (Vitamin 1 mg Thiamine 2000's bot. 
3 Teb!!!. Compound Hydrochloride; 
9.P.C.) l mg Ri::ofl~vine 

15 rng Nicotinamide 

3eccforte Tebs. 5 mg Thiamine 2000's bot. 
(Vit~min 3 Tabs. Hycrochlcride; 
Cornoound, Strong 2 mg Ri!::iofl:?vine 
.3.E'.C.) 2 mg Pyridoxine 

Hyd:ochloride; 
20 mg .'Hcotin~mide 

Cit:-ovite Eo'!ch 5 ml contains I 2 L bot. 
3000 i.u. Vi teo.nin A 
800 i.u. Vitamin D I 

5 mg Vitr!min 31 I 
l rr.; Ri!:ofla·:ir.e 

o.s mg Fy:-idoxin!! 
Hyd:oc!ilcride 

10 mg r-•icotinamide l 50 mg Ascorbic Acid 

Ephedrine hydroc!ilcride 30 mg I lQOO' s bot. 
hblets 3.F. 

' E;:hedrine Hydrochloride 60 mg lCOO's bot. 
T~blets 9.P. 

F'olic :i.cid hbs. a.P. 5 mg SOO•s bot. 

M219nesiur.i Trisilic-.te 250 '"!J M~gne!ium soo•s bet. 
Com?ound 3.P.C. Trisilic"'te; 

120 mg Dried 
F-lu~biu;, :iydrcxide 
Gel 

P:,r,,eet:omol T~bs. 500 mg 1000's bot, 
.3.?. 



I 

I 
1 

I 

I 

I 
I 

ITE~i 

:iectoli., 

Pectcmycin 

Phenob!?r:>itcne 
h:Jlets a.;. 

Phe.,oo ... rbitone 
T?blets :i.F. 

Fi~ercite (Piper~zine 
citr=te Elixir 3.e.c. 

Pr!!':! ... isolone 
T,.~.!.!:"!s 3.P. 

T=.:!lets :l.F. 

~·Jl-!'- ·di~idirie 

,_,l!!t~ 3.?. 
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ANNEX 3 

?CTEf~CY 

E?ch JG ~1 co.,t=ins 
6.5 ~cg ~yosci.,e 
riydro!::rcr"lide 
103.2 r"ICg Hyoscy~mi~e 

Sulph~te 

19.3 mcg Atropine 
Sul;::hc>te 
16.2 mg Fhenob~rbitone 

6.0 g Light Kaolin 

Each JD ~l contains 
255 mg Streptomycin 
Sulphate 
2.1 g Sulphaguanidine 
6.5 mcg Hyoscine 
Hydrobrcmide 
103.2 mcg Hyoscyamine 
Sulph<!te 
19.3 mcg Atropine 
Sulphate 
16.2 mg Pheno­
b;;rbitone 
6.0 g Li;ht K~olin 

30 mg 

60 "'; 

750 mg Pi~erezine 
hydr=te ~er 5 r"ll 

5 m::! 

50'.': mg 

Uri!IT 
P.:.CKWG 

150 r"ll ~ct. 

2 l ::::it. 

150 ml bot. 
2 L bot. 

!OOO's bot. 

1~--~--------------------------------~----·------------------_...----------------~ 
I 5:.Jl::h"'}u~:iidine 5'J:J mg 

~.!.e~s 3.P.:. 

r ·;;. •"""ln :::J. T".'bs 3. P. 

'---~------------~-----------------------------------------+-------------------{ I 
I 
I 



P~ODUCTS 

.;lC:'}SUl:J!i Creern 

.\.lccsulph Lc'.:ion 

Alccsulph Lotion 

Ferrel Cor.i;:ound 

F'errol Co:"'. pound 

Ferrel Plain 

Ferrel Plain 

Nutrophos 

Nutrcphos 

Children's Whizz 

Whizz Co. Tabs. 

Whizz Co. Tebs. 

Cecal Compound 

Codol Compound 

3uckleys J &. J Ru!J 

3uckle:.1s J 'J Syrup 

;uckleys ~-lixture 

;:;uckl!!ys Mixture 

.:iuckleys White Rub 

3uckleys ~Jhi te Rub 

C~riadian Hec:ling Oil 

Be!!f, Iron & ~'lirie 

3e~f, Iron t.. ':;ine 
!) .. .. Jenn's t·:. p. C/Syr•Jp 

~i'!ctcr' s R/i·:crm Rem. 

Shoo 

R-!dwey's Re=dy Relief 

Must<"crer.ie 

~obert's Ccu;n Syru;:i 

Robert's Cough Syru;:-

Ro!:iert's 3.-by C/S~ru::i 

~ellogg's :•sttim . ., Rem. 

- 41 -
; :>IJ:'.X 4 

§.ill. 

!2 g:i 

2 oz 

4 oz 

6 oz 

16 DZ 

6 oz 

16 oz 

6 oz 

16 oz 

150.'s 

25 1 s 

200 1 s 

6 oz 

16 oz 

l oz 

100 ml 

100 ml 

200 ml 

25 gm 

60 grn 

2 oz 

6 oz 

16 oz 

2 oz 

f CZ 

100 ml 

2 oz 

2 oz 

6 0% 

100 ml 

180 ml 

lf oz 

~JORM.;L 

P;;Ck.ING -
I}QZ5 

l 

3 

3 

2 

l 

2 

1 

2 

1 

3 1/3 

3 

40 boxes 

2 

l 

16 

3 

3 

3 

12 

6 

3 

2 

l 

3 

J 

3 

3 

3 

2 

3 

3 

3 

·-----..J 

.. 
,'· ... 

' 



PRC; DUCTS 

Pecto!in 
n 

Shielding Oil 
n 

Vitone Plus 

" 
Pipercite 

Viking 

" 
Livogen 

" 

" 

" 

Limaco! Talc Powder 

VERIPU~E ESSENCES 

Essence . .\lmcnd 
n " 
n " 

Essence Mixed 
II " 
n " 

Essence Pear 

" n 

" II 

Essence Pine 
II II 

" " 
C:~;ence Vrnilh 

II II 

II n 

V=!nco IJMill~ Cone. 

'J<>nco IJ'°nillai Cone. 

(l-7) 

( 1-7) 
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fil.li 

100 ml 

2 lt 

2. s cc 

10 cc 

6 oz 

16 oz 

100 ml 

150 ml 

JOO ml 

150 ml 

JOO ml 

70 gm 

100 ml 

6 oz 

2 lt 

100 ml 

6 oz 

2 lt 

100 ml 

6 oz 

2 lt 

100 ml 

6 oz 

2. lt 

100 ml 

6 oz 

2 lt 

2 lt 

45 qln 

NCRM,'\L 
P.:.CKIN:i -
DO?.S 

3 

+ .. 
J 

2 

2 

l 

J 

J 

2 

2 

l 

J 

2 

t 
3 

2 

;. 
3 

2 

;. 
3 

2 
J.. .. 
3 

2 

;. 

. ?. 

' • 
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rJGRM~L 

P.!CKI:;u -
P~CJUCTS filli. OG~S 

3~y .~ur:i ;-1dn 300 ml 2 
Lim=col Ffain 100 ml 3 

" II 250 ml 2 
n " 500 ml l 

Limo: col Menthol:oted 100 ml 3 

" II 250 ml 2 

" n 500 ml l 
Limacol Stick Deodorant 60 gm 3 

n n " 55 gm l 
Sl'lell - 0 - Pine 2 oz 3 

n 100 ml 3 

" 300 ml 2 

" 500 ml l 

" 2 lt + 
II 45 gln 

Industri;:il rine !lis. 45 gln 

r-'et~ylated &. Su=;ic.:1 Spts. .·45. gln 

" " " under 45 gln 
II II " BO oz 

" " " 2 lt 
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PRCDL'CT 

Child::-9n' s .~s;irin 

Sul::ih!=!dimidine 

Codeine As~irin Tabs. 

Phenob~r~itone Tabs. 60 mg 

Aspirin Tabs. 

Antacid Tabs. 

Para:etsmol Tabs. 

Oxytetr~cycline 

ihizz (Analgesic without Codeine) 

Whizz (Anal;esic with Codeine) 

Sanatogen Tabs. 

?rednisolone 5 mg 

Ascorbic Acid 300 mg 

Sulphaguanidine 

Total 

:-~:.tff!TY 

76!.,0CO 

l,9:i6,000 + ~.713,000 

226,650 

e,625,ooo 

3,775,000 

2,01e,5oo 

8,389,000 

762,000 

2,566,000 

336,000 Film Coated 

154,240 

14,093,575 

l,691,640 Sugar Coated 

388,700 

360,000 

677,000 

51,476,305 
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Jescrir.tic:n 

Manesty 16 heed Tablet M~c'nine 

Dry Powder Mixer! 

~:'!t Mixers 

Rotcrgren (Gr~nulators) 

Comminuting Mills 

Drying Ovens 

roiling Mechines fer Tablets 

T~blet Counter/riller 

CoEting P~ns for Sug~r Coeting 

c~1~ic - GrPnul=tor/rilm Coati~g 
Meichine 

A.N~~EX 7 

-u;:intitv 

5 

3 

l 

2 

z 

3 

2 

l 

2 

1 

125 m/yeer 

45 kg eech 

45 kg 

20 /'nr 

60 kg/hr 

60 kg each 

15,000 /'nr each 

IJaria=>le speed. 

225,000 per operation 

Vari;,ble 



" II " " 

~t~inless Steel Mixing Tanks 

II " " " 

II " " " 

" " " " 
Glass Lined " " 
Syru:: filter Meta filter 

Disc Type filters 
(Seitz Werke ~ f~rrow Jackson) 

S/S Fu111ps 

- 47 -
.t.NNEX 7 

2 

2 

2 

6 

2 

4 

12 

l 

6 

2 

Vort~x Mixer (Peter Silver & Sons) 3 

Guisti Mixl'!rs 4 

Jerninerolit Plant (Beioniser) 1 

Ste~m J~cketed Kettles 6 

----~~ 

COl"!t 1 d 

3,700 Litres e~ch 

2,500 " " 

4,000 II II 

1,200 1400 Litres each 

2,500 Litres each 

360 " " 
360 n " 
200 L/l"lr 

Varia~le 

800 L/hr 

Stainless Steel 

" II 

for w?te= treatment 

60 kg - 300 kg 
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Additional facilities re~uired for 
Prcduct D~veloo~ent 

DESCRIPTION 

pH meter Beckl'l'lan 
Pol:irim,..ter 
Colorimeter, electric. Coleman 
L3min~r flow cabinet '1 

La!::lorstory autoclave borizontal l/2".'1'"', 
Millioore ~r sartorius for st~rility 
L3rge incubator fo~ sterility and ntner 

75 x 65 x 100 cm 

rectangular 

tests 

Small incubators 50 x 40 x 40 cm, t~ ~e 

us~d at ·1arious ter.-.,~ratures f'!'o"' J 5-80°C 
Oven fo= dry heat st~riliz~tion, ~ediun size 
rouch b~lance, ran~e o.i - 700 g, with 
comr.~~s~tion tare 
Ha~d fillinc cacsule ~?chine (9onao.,ce) 
T.:!blet machine for l~bor3to=y. Erw-.ka •.-iith 
~unches of dif~-.:-en+ di~~e~er 5-13mm, 
fl"": :.nd conc?.ve 
Exceri~-.~~al co~ti~n ~?.~, ~t~inlass steel, 
cam~lete ~it~ 3C~e:~ories {~cnesty) 

Mixe!', stainless steel, for oastes, s~=ll 

size, l '3boratory tyoe, E:-.. 1"!ka 
Ointrent tube fillinq m~c~ine ~v h~n~, Er·eka 
Consta~t tenp•rature l~boratory oven~ r?.~qing 

u~ to 1S0°C 
~uffle furnace (uo to 2000°C) 
Cli~"'tic chamber c=..,~ble of ~i .. 1ing different 
d~grees of te~c~~"'ture sn~ ~umi~ity to be 
va~ied according to re~uirements in carrying 
out acceler~ted stabilitv tests 
Tebl!!t' n"!rdness tester, E~eka 
Unit ~or testing of oyroqen compl!te with rectal 
electrodes (12) to be used fo= ra~~its 
c~ces f~r ~ice, st~inless steel 
Ca~ee for sabbits 
~ov~ble c~rriars for cage9 for reb~its e~ch for 
3 caces 
Mov~bl~ c~rriers ~er c-~es of mice each for 
lt: C!!!'.19!1 

Homogeniser 

"UANTITY 

l 
1 
1 
l 
l 

l 

1 

'.? 

1 

1 
1 

, .. 
l 

l 
l 

l 

l 

l 

1 

l 
1 unit 
10 

l 

l 
1 

--·1 

Price 
FOB/US$ Pb.ase 

1,000 I 
3,000 
2,000 
6,000 I 
3,000 
3,000 I 

2,000 

2,000 

l,500 
500 

4,000 

12,000 I 

1,500 III 

3,000 
4,ooo 

l,000 

2,500 III 

18,ooo I 
3,000 

25,000 III 
2,000 
1,500 III 

100 III 
100 III 

3,000 
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l. 

2. 

3. 

I • 

1/ 
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---·--- C~ :;f ::-fCILL!~! 

il"I t~e re'Jort) 

;;~====: r~:!.on -----·----

Refe:i-ence cadn2ch, Ahm~d~b~d, India 
Manesty, Livercool, U.K. 

o~cillating granulating m~chine with a cornnlete set 
of stainless steel sieves 

Ref e:-ences 

Manesty Machines, Liverpool 
- Erwek<' gr'!nul~tinry machine 

E::weka . anoarate ben GMBH 
D - 6056 Hensenstamm 
Ottostrasse 20-22 
P.O. Sex 1326, '\·.'. Germany 
Cadmach, Ahmedabad, India 

Double cone mixer for dry om·•ders 

Turbula Mix~r, 1odel "5ch~tz" 
1illi A. 9achofen, Basel 5 
:wi tzerl:~nd 

Mor~~di, It2ly 
via) Nicola d'Anu!ia 
10 - 20/25 MIL:.rJO 

Messrs. Metzsch 
Fienm~l technik G~9H 
D - 8672 SELE, W. Ger~any 

J~r~~n Jo:."gensen, M~g~inf~~rik A/S 
65 =ra~s Boul 0 vard 
~300 Co~enh~?en 8 
iJP.ninark 

~ut~..,~tf~ h~~~ ~~J~~in ca~su!~~ 

fi:li~r, cu~out 15~ c~~'=ul~g/~in 
( c::i..,.,:."e:;?i::iri f-i.lli'"'ri .. ::. t~ aco:D.~'.'~rieo: f:ir 
filling othF.:." sizes 

Zenasi 
Fr~~eo Nigris ~nd Co 
v!e Sett~mbrini 1-~ilnno 
c.:i~"'~cti 

Ati~~dRbad, Indi3 

l 

1 

1 

Price l/ 
FOB/US$ 'Pha 1 

10,000 • 

8,000 

18,000 II 

20,000 

Prices are approximate and are based on the value ot US$ in June 1978. 

' 



5. 

6. 

7. 

9. 

10. 

l l. 

12. 

P. 
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De~cr~ .,-!:ion 

Aut~~~tic d~dustin~ ~ne oc!is~ing 
machine for ~~rd ae:~tin~ c"!ns~les 
- Enre'<a 

v~cuum sh~lf d=yer w•th acc~ss~ries ~"d 
v3cuum :'.lumo 
- M"ln'!sty 

Strip Sealing Machine 
- Uhlmen 
Josech Uhlman AG 
rabrik Mode=ner VerpP.ckin:'!S 
Machinen 
7958 Lan':lhei., __ ·.-1. Germ::iny 
Po~tf~ch 3eO, Uhl?ndstrasse - 12 

Holfig~r ~nrl Karq 
'oJ:iiblin-:;en '"iei Stuttgart, ',!. Get'!T'"!ny 

Strunk and Co. 
c~lo~ne, J. ~~=~~ny 

oan b~~-nce 10 '<g 
P~n b~l~nce 1 kg 

f l"H""~~,.. ~I ',( --- ·~· , . . . 
=~-~z=-~~~ - 1 'l~~r:rs~ ~~.·~~ ~n~ C·:J. K .G. 
Q - l~J~ ~!E~, ~~~~ti cra~~e 

?~~~~~c~ 57, ~~stri~ 

s~-i-Jl,1tc...,~-tic c;-s•-11~ fil).il"':'! m.:ic~in .. 
1300 c~~sules' f~r h~-d ~el=tin c~~s~l~s 

i~ ~ieu of auton~tic c~-sule filli~g 
macr.in~) 

'1itr. tuilt-in el~ctrom"!~n~tic vibr~t~r with ~~e~in~ 
~nd closinc rlevices f~r c~~~ules, Alohg with c~~~ge ~sr•s 
~or a siz~s o~ cnosules 

Dott BnnAo"!ce, It~ly 
As~i:ici'.lte~ c~risul!!!S, 8l",.,b~ 11 , Indi"! · 

Electrie~l bnteh count~r f~r filli"~ e~~qul~· 
?5 - l"rO ,,i~e~s - K4n~ C~: U.K. 

(Room air conditioners) 

Pritiae l/ 
~.:..tili FOB/US$ -~ 

1 

1 

1 

1 
l 

1 

2 

l 

? 

8,000 II 

30,000 

50,000 II 

6,000 

500 

;,ooo 

5,000 

10,000 

150,000 III 

(10 ,000) I 

l/ Prices are approximate and are baaed on the value of US$ in June 1978. 
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A1"NEX 11 

L jst gf Eguignents r•~yirad 'er 
Encaosulation of Tetr~cycline Hvdrochloride 

(Cap~city indicated in the report) 

Description 

l. Mixer - Blender 

Reference 

Menesty, 

Cadmach 

2. Oscillating granulating machin~ 
with a complete set of stainless 
steel sieves. 

3. 

4. 

5. 

References 

Manesty 

Erweka 

Cadmach 

Semi-~utcmatic C9psule filling machine, 
300 sockets for hard gelatin capsules 
with built-in electrc-me9netic vibr~tor 
with ocening ~nj cl~sin; devices fer 
cacsules ~nd ch~rge parts for 4 sizes 
of capsules. 

Dott 3onap~ce 

~s3ociated Cacsules. 

Automatic dedusting and polishing 
machine for c~~sules. 

Erweka 

Strio se~ling machire 

Uhlman 

Hofliger end Kerg 

:uan!itv 

l 

1 

l 

2 

l 

l 

Prices _/l 

FOB/US$ Phase 

10,000 • 

• 

8,000 

5,000 

8,000 II 

50,000 III 



6. 

1. 

B. 

9. 

P!::tforr.i sc~le 

Reference 

- 53 -

r~nge u: to lOG ka 

10 kg 

1 kg 

Avery 

3iezerbe - W~gen GMSH 

Electrical b~tch counter 

Air Showers 

Air ccnditio,ing and humidity 
control wnit 

(Room air conditioners} 

1 

l 

1 

l 

l 

l 

cont'd 

Prices _/l 
FOB/US$ ~ 

6,ooo 

5,000 

5,000 

150,000 

10,000 

III 

I 

_/l Prices are approximate and are based on the value of US$ in June 1978. 



De~::riotion 

-~ntibiotics: 

Tetr:!cyclines 

Am;:oicillin 

Chloremphemicol 

Streptomycin 

Sulfas 

Sulf:!dimidine 

Sulfeguenidine 

Sul fomezathene 

Sul f<'!thalezole 

Sulfaguinoxaline Soluble 

Sul fatriads 

Sulfenil~mide Powder 

Sulf~~ez~thene Soln. 

._ .. ··=-'.' ,., 

- 54 -

Dos=-ne 

250 mg &. 500 mg c~os. 

do 

do 

O.S gms t. 5 gms 

do 

do 

do 

do 

~nt!:ictic~ I Sulf~s Combin~ticns 

Chlorem~henicol I Sulf~ 

5ul 1 <'.' I Strec 

O. 5 gm 8. 5 gm 

de 

r;uanti tv 

10,000 e~ch 

10,000 " 

10,000 n 

1 Annum 

20,000 &. 15,000 

20,000 &. 10,000 

Jo,oao &. e,ooo 
20,000 &. 5,000 

1,200 lbs 

20,000 &. 12,000 

1,200 lbs 

200 gals eact; 

j 

' 
• 

• 



;:.::ipicillin 

Pe!"ticillin 

Fe:i I Stre;i 

5ulf~s 

Suorenil (Sulfamezathene) 

Sulfa + Chlorem~heniccl 

- 55 -

50 &. 100 r.:g/i.1! 

lOQ &. 250 mg/ml 

100 &. 200 mg/ml 

SO &. 100 mg/ml 

300,000 iu/ml 

300,000 iu + Smg/ml 

25~ 

7 

~•u,..nti tv i-.n~um 

lC'.j,000 ml 

90,JGO ~1 

100,000 'ftl 

3,000 x 1 dose vi~ls. 

5,000 x 1 dose vi~ls. 

50,000 ml 

200 x 30 ml bots. 

500 x SC ml bots. 

- - - - -

' ' 
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