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introducticn

Pharzaccutical lnductry in k. ovnt

This industry stérted in Egypt‘since 1938,0r before,by Esyptian comp-
a.ies,boyprian private laboratoricc,sgyption rharmacicts in their rhar-
izacicc.Later cia,otker cc'pa“ﬂe:,alsc E;yptian,wcre-c:tabl ched aad by
the year 1961 and 1963 all kgyptian Cospanies and kiyntian Laboratories
vere naticralized by law.rrivate Laberatorics were zmalga..aced in the
nEV GOVERNMENTAL COCIFAITLES,which now fora the Egyptian Pbar;aceuticél

Manutacturins vo:.penics. Then,few yearc later,forecisn branches of nhari-

—

.

aceutaical ccrpanies were granted permiit to prepare their products aad
forzng in Lgypt.

different dosage

b4

beyptian rharraceutical liaautacturaing vo..nanies:

l-Alexandrla Company;

d—Arablan Company;

3-Chemical industries and vevelopment Company (C.L.D.);
4-nahira Coupany; '

S-nenphis vhenical Jompany;

f—-uisr Ceounany;

7-wasr Coupany for Pharicaceutical Chemicals;

8-Nile vo:panye.

Foreirm rharnaceutical vcupanies,Branches of:
1l- Hoechst;

2=-rfizer;

3-5Squibb;

L-o>vios Pharma(Ciba Geijy-~andoz waidery;

5-Ctcura.

e cneyeas CLgp e s [ N am e tn . - ey -~ DR
canies,kiyntian and roreisn broaches-adspt wood mnanufacturing

cractice wifl Good Laboratory rractice..hicy nrovere nany dosege foriis aad
different maar woeubticel =io’uctn accor i, to upeocificaticyc or tue
vhariacorscas @.eojnizme” by the Ministry o7 aealth cr s thelr owa cpece-

Yem St ks s P S N T TR DV wn e o T i [ ek immemeaee S e
Ciie 3f the macriocewdical protucto,pr.cored by vol.veo may,1s vral

NelyTratinn Saltg(0DD) accoriing te o wil

&)

speceificationg.The nreduct ic
prepocltasze 4o the cornary 10 2.5 and 5055 paclhietes, for preparati

1 tdiver,and 20001, respectively.
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Lial Rchy:r. tion oolts VLS

Mixture of gluco:c and saltsielectrolytec) dicceolved inl water,in
snccified amounts,is tne new therapy for acute diarrihucal diseace

“

iz children,to treat dehydratizn cirnly aax? effcectiviliy.

Coup.ziviv .t 27.5 2 (to wrapore 1 liter ¢f colution) contain:

Glucocse 20 3.
sodiu~ vhloride 353,

Sodiun Bicarbonate <2.53.

Potasziu:r Chloride 1.5g5.
The.reconstituted colution contains

Glucose 111 m:ol/litcr;

sodiu wa 90  munl/liter;
chloride ©1™ 80  =mol/liter;
‘Bicarbonate HCOE 30 nmmol/liter;

Potassiu K+ 20 mnol/liter.
Usuolality of the reconstituted solutiom is 331 moswmol/liter,
which is slighuly more than the oswmolality of blood plasma: '
270 to 310 mosmol/liter.

Different Formulations:

Fisher in 1981, in a formula to reduce csuolality,where glucose was
changed to glucose polywsers,recported that glucogse polyrers are sone-
tines untolerated by so:ite children.

Sucrose was used instead of glucose imn similar rehydration solutions,
containing escential electrolytes,df equal ocmolality.klack et al.(1981)
stated thav glucbse ic the preferred carbohydrate for oral electrolyte

solutions,althoush Sucrose can be giver iastead,with only ninirun loss
H (%] H

of efficacy. BEST AVAILACLE COFY
Trials tc use si.mle cugar/salt :zeluti-ns for rehydration vere succeso-
Py (=) J
ful,in rapidity and iiwrevement in ctabolic acidosis ac plete Jlucose

electrolyte scolutivne.Drawbacihks of treatuent b _;cuth with girple. cuzar/
salt solutich were the freguent develcopaent of aypahalacula and graater
volwse of voodting Juzinig tioot wotl.oarceiully wreparel cugar/selt colution
if acoernalzd by adequatc po asciw: cunple:cnt ray be uccel as an altera-
ative(Cle:ieiits et -2l.(1981).

Halin;ct al.(1980) coumparce? lowr and hish scdiwe ant potassiun content

in oral rehydrotion coluticsos, CUS solutivus with codius 00 anl pctacsiun
20 =m.cl/liter arouued fear of hyreriatracia and hypolalac.ia becaucse

faecal o dia o tarmsciuw. i fiufantile “i~rilicca diffcr fr-u adult

[

Jiarrn.ca,¢ . whickh thoze solutivnc ore bacedl.
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cirschhorn et al, (1331) discusced different alternative preroroticuc
uciry cucrose irstead of jlucoze,lew sodiw or ki i potasciun comtent,
for tie wazmogcueat of the diarrhoeal discaczcs at tue comnmunity level.

wviie U.S,.Department of rublic mealth,according to voaa lHovard F., in
current lherapy(l9¥l),has recowziended the following regimen:

(L)Fill onc glanmc with & oz.(24021)of any fruit juiceipotassiuxz content),

14 adé one &alf'teaSpoou ©f noney or cora syruplglucose iacilitates
absorption of sodiux and chloride) and one pinch of table calt.
\2)Fill a secondnglass with 8 om of wateriboiled if coatamdination ic liltely)
and acd one half teacpock of bakiing sodatscdiuw:: bicarbonate .

(3)Driniz alternately from eacu glasc.

0
Glucoce facilitates aud acsists absorption of socdiunr and chloride;
o)

Sodiuvi. vihloride ic o3t inortant for oduntainiug the cosieotic temzion
e

of the blood and icsue fluad contains about 140 mmoly

i
of codiu: iounz .a per liter azd about 102 wwol of chloride ions Cl™
por liter,
rotesziun chloride is inportant to maintain the bedy potassiuz in pat-
ients with percicteut diarrhoca;

Fal

S g . - . s Y . - ey AS 3 de v s L o~ s 3 P -y eam 3« .
wodinL wicarbornate iz of voalue az o antocid i troot ettt of veodting

O

Other Preporations for Oral Rehvdrevios Treatriont:
chloride and Dextrosc Powder(Electrolyte Powdcer),

BEST AVAILABLE COPY

1- Co.:mouns Sodiun
(The rharumaccutical Coden, 19732, 1 liter contair
. Dextrose mounchydrate L

sodiu  ohiloricde 1 5
1

-
(]

O

Soddiv: vicarboiate <5 C
rotassow: vhiloride 1.2 ¢

o s . . ot s
after =eccomotitulion vata ©eCnTiy DOLLC
of tie colutic:. contodin:

: >
mloride €17 37 .awol/liter
picarbusate ;;CO3 19 unul/litcr
potassiw: K 20  ol/liter.
rotal Uszmolality 310 :oz:ol/liter.
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2-servidrat Tifervescent wabletoyServipuaar:,Switzecrlant)
Dicczoluticn ot wnn cffervescent tablet im 12011 ot water yiclds
the following cunzentrationc: ' '
Glucose 100 ::01/1iter
Sediu:: wa’ 90 =rol/liter
Chloride ¢1° 80 =mo0l/liter
Citrate 20 ::m0l/liter

. +
Potascsiuvz: K

3-Infzlyte Powdcr(Pen:wélt COrp.,ueS.A.)
Coupocrition:
Glucose
oodiun Na+
rotassiuz K"
Chloride G1~

~icarbonate

.CO
€O

L-Pedialyte\Ross Laboratories,..S.a.)Oral klectrolytic

Conwnoziticn: 1 liter coutains:

Calciu:n
R . T+
Magrheeiun Mg

Chloride ¢1~

Citrate

~r

b'e [l

bextrosce

5-Ellzinton's Solution:
Cozrocition: 1 liter coatains:
Sodiuwa Chloride.

" Potacciun Chlorade

20 -u0l/liter

1 liter of selution coatains:

111
50
20
40
30

zol/liter
ol/liter
ol/liter

Ny
-

solution

30 rBq /liter
20 rkg /liter
4 2Eq
L kg /liter
50 zrq /liter
28 =mrg /liter
50

liter

o~

[

sl.ter

Ll'oa I
3 &

Vipotascziur: Hydrogen Phocphate

Potasciux vihydrogen rh

alucose

6-uytren Powderilead Johnson,v.S.4.) Fo

I~
(&)

3.2

osphate
0.7 ¢
25> &

r vral Electrolyte aad Fluid

Balancs.Contains Glucosc,sodiuw Citrate,Sodius piphozphate,Sodiu:

~rs
L

Chloricde,Pota

vitric Acid.

iu= Chloridc,valciur Lactate,Magnesiua sulphate,

BEST AVAILABLE COFPY
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7- Sucrose wlectrolyte oclution:

Couposition: 1 liter couxtains:

Sucroce 50.9 g
s>odium Chloride 1.7 &g
Potassiun zicarbonate 2 G

8- Cholera Replacemxernt sSolutioa(Martindale 27,The Extra Pharuacopoea 1977)

Composition: 1 liter containc:

ulucoce 20 &
Sodiuu chloride L g
Sodiux Bicarbonzate 4 o

Potassium Chloride l.5 ¢

9- Antidehydration mixture (National Foruulary,U.A.R.,1703)(E ypt)

Co puziticn:” Potacciux vitrate 10 N
s>odit Caloride 9 &
Sodiur Li.carbonate 2 IS
Glucocze . 200 5

Chloroforz uater tolCOO =1
Coi...zits : The prcparation is too :uch concentrated; cnly 5 =1

doce can be sivern with plenty of water.

the prccence of chloroform ac o preservative is not

mow acceptable. BEST AVAILABLE COPY

Prepacikra-in: of Oral Rehydration Salts (ORS)

the actual capacity of local prepackagirg of ORS now in Egypt is far
from the estinated demand of 40 million litres of reconstituted soluv-
icn,per year,on the fourth year of the MOH/NCDD Project.

The neccessity arises forythe establichment of an independent packager
of Oral Rehydration Salts; the encouragenent of preparation of 1 liter
colution of ORS in the pharuacy (there are about 5378_pharmacie: alover
Esypt now) according to rlar ror rhar::acy~based Preparatioﬁ of Urél '
Rehydration solts (ORS) Solution" Concultancy seportiAuguct 1943) sub-
citted anid prepared by vr.M.abdel-Moreil: Huscein,to w0UI/uCDD Project;
tie use of present facilities for packaging or/ani manufacturing soze
simple phrarmaceutical products and different ciinle dosage forms in
corze governoratec;the possibility of preraration of 1 liter solution
and sterile filling in plastic bottles extruded at the zoment (such
sterile solution can keep without any'bacterial'growth);pther efforts

of hogcpital pharrmacies and other pharmacies of different health cexters;
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ancd otlier alternatives; household formulaticus.
Practice (GMP) a=d Good Labor-

Requirchents for Good Manufacturing
Salts{ORS)s

atory Practice (GLP) in Prepackaging of Oral Rehydration
l-Personrel:a-supervisors of production;

b-gupervisors of coantrol;

+hese must be cuitably qualified after scientific educat-

ion and nust have practical experieace in their fields.

c-pharnaceutical techrnologists;

d-sliillful labour.
2-Prenmices: a-spacc;b-cleanliress of walls,floors,ceilingj;a=d continuous
naintervarnce of clearlinessj;c-lightiag;d-air-conditioniug,

cooling and heating,witi temerature control;e-dehuridifying
he air,with huziiity control;f-filterins the air.
1he engineering design and construction materials and
inner coating should fulfill the rcquire :ents for nigh
quality ruariacecutical snaaufacturiing,with lececzary sep-
aratiou cf arcac snecialized fcor cach oneration or for
ertain purpoce.
Z-Sanitationra-continuours ainterance of cleanlines ol
| b—cafeteria,with cpecial c‘olo~”‘cur er;
C=-ruoil ror chaonging CIUbuuu,aﬂL toilet teocilities azd
pord wachicg,clean and well-vontilated,tor HEN.
d-reparate ciuilar facilivies mcentiocned above, for wWOMEN,

o
1N
-

L-Equipuentia-designed for intended w
b-layout according to ;t vs of proiuction and proccdures of

saclty ¢f wroductlon,accuracy;

c
coatrol;and to facilitate cleaning aud iaintcnonce; and
2

t2 ceve cpace for cafe moveent of perso.iiel and —aterial;
c~Cleanlinecs and naintenaiice: frequency,uciuod,and material
used according te written 123truction:;adeqUate records
are lzept for zuch procedurezs and before and after cach

worxins day; aad before arnd aiter each batch of productia.

d-rachine record: date aid batch number and zaue of product
a:n¢ zanc of operator and quantity produced during \Aunber)
of hourc actually working yer dayjrecerds of cleaning ard

maintezance.vwhiile running,the macuinie ust be appropriately

labelled. all recordc of the :.cochine are liept.
5-Raw liaterials: a-inventory;
b-records of supplier,original manufacturer,date of

At~ _Ans Al Aam~Aa_tve WA __maral

lapneint _data_al arxclared o
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acture,
c=-identifications: and exaination of contaiaercs for darage;
d-nroner storace in quarantin
e-prbper sampling by the Quality control deuartueat; labell-

—,—u =

ing under analynig

r-analyzed fur ccnforuity to specifications;

g-released frox quarantine by the quality control departiient
by written irstructionzj;labelling relcaczed ;

h-transterred to proper storage area

i-.aterialsc refused by the quatity coutrol departieat are

labelled retfuced or rejected or not conforrispg and are

to be returred to suno,lier or destroyed.

6-iazuiacturin:: Opcrationc:

AJOD 187 UVAY L1538

i3

a-Cleanliress of all equipment prior to manuiacturing operat-
ion; '

b-labelling of all equinment and containers used in manuf-
acture and storage betweca uimcturing step:ﬁname,date,
batcl: nunber '

c-»recauticus to aveid coatarinaticn and comfunion;

d-perconnel in production st wear cleaxn clotiies other thau

ot
23
il
n
)
o

sed in the ctreet;ciiculd be free oi coriunicanle dic-
cacec;should 1ot be .cerricys o: zuch dizcanes;chould not

. PR “n - .~ e 3a - n——
cu lesisns o thie elmerod

surfoce ¢f tiiz btody;czhould

«

1 b

P
ancerse neriodic healta checlkc and daily wcdical observation
y iafesctioi of fhe usoer ressiratory tract;
e-docwaicats of the »nrcoduct: mare,docoze ror:, final container,
pacizaging waterial,labellingjidentity,quantity and quality
01 euch raw moterial to b used;yiclic expectei Iro.. the
sriatoticon ot diffex tl_l,stulled _“utr-
pctlot: an nwrocaut a? storaze of tue

pwroduct cr ualfi-fi-i of ir-nrocers cocut-

reljvatcl: reccordoipanie ol Uosase Iori, e, lLatiber,couplete

forouleaetion,batch (v ber and analytd cuutrol nu-oer ct

ct
IJ
(@]
£
l_—l

each ceo wonent uzmed in the Iooutedviorn,actual yield at &iff-
| es o1 -emuracture of the batceh an cu pared witn

tlic thceorctical yield,ziguned rcoeord cof each ztep with a.y

nrecauvtiosnc cor olssrvatisngc,record or all in-i»rocess controls

Tollowes and remultz,opacr. on of actual coded label used
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:~10ent1f1catlon of packaging materials,containerc uced,date
and gsignature of pharuacist sunervising the nanufacturin
operations,quality control report of tne batch dated aad
signed by the pharmacist in charge of the quality control
departnent showing whetner the batch is conforming to the
specifications o1 tae product,record of decision to release
or reject the batch by the quality contrcl departmexnt,
record of tne disposal of the rejected batch,keeping all
batch records.

7-Labellinf--and Packasin::

a-labels,pacliaging materials includins leaflets are to be
ctored and handled in such a way ac to prevent interuixing
of naterials related to different products;access to such
zatcerials chould be rettracted tc authorized personnel;

b-beforecpaciaging arnd labelling of a batch of a procduct,the

(5]
)
b]
H

caincturar o 2nd coltrol records should show tliiat the

and releaced by the quality con

trol departrentibefore iczuin; lopels ior centainerc,cartons,

E boxes,circulars,i.certa,leaflets shiculd ve all examined

; and releaced az satizciscltory tor use by the dezignated per-
< - . .

o oy izruance of lapellans and packaging uaits chould be

r~

g Zodcacarnst oo writtern signet orequest indicating nunber and

i)

m troes reoguired;after the sackorsing and labelling creration

»)

% iz corplete, the nuwsbeor of units izoued s compared with the
<

muzber cofitens labelled and paciiaged plus the nusber of
uzaits not usnﬂ,a:i any discreponcy in tie nw:bers suculd be
investigated;eny caoded labels or raclhiaging units not uscd
chguls be Jontrog

-labellin: requivenentsinaue of productj;lct coutentswweilne,

voluwnc,or usber of dorase wndtoyjeormoniticn in detan

]

ct

[

(oo an oqguo..tity of ecc

nolungresdicnt),botsl soa ber;da

¢f vreporatisr;cimiry daveyastarase coiditicrogrrecautions;

Circceticzin for usc,an; neccrary waraings and nrecautions;
MAamAa AT AT A 1 astuLn tx' e+ A o] r-‘t AatdAn oo
nawe an | oasdres. ¢t nanutsacturer;thic resistration nuiiuer

or thic official Pharmaconoea ad:iniel.

S=tyuality Contiol:

a-tuality control derartrment having available laboravory ,
adequately statred and fully equipped,supervascd by a qual-
ified expert,ior performing all quality corntrol tects and
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all procuction sﬁeps,qualityvcontrol of trne finizhed
product,a.d itc stability); cther principal duties arc;
b-preparation ot detailed writtern i.structicns for perroridng
.each tecst and analyzis;
c-rcleace or rejcction ¢f each batch of raw material;
d=releane or rejecticn of half-finmished productcg;

h 3 Al

e-:cleanz or rejection of packaging and labelling natcrialcs

ara tie fizal containers;
f-release or rejectiorn of each batcn of finished wnroduct
rca~y for intriobution;
-evaluaticz of thie conditiuiz ou storaze oI rav waterials,
f-finizhed vroducts «nd finizied productc
h-ecvaiuation of tie quality and stability of finached proaucts;

L)

i-cotablichient of exparry 2atez and rhelf-life of productc

olloul? batds or seelbdiity tecsts related to ztoraze condit-
j-csvablizhient,and revicion a.f ncce5taryﬂcontr0l procedures’
anc teotc and':peciiicatlft:;r

deci31sn tc release,

S A

reprocccss cr dentroy sSucl druc"“eenlng rccords of the

digpesition of ~uch drugs;

l-ca:inlins of raw naterialc and finizhed nroductoj;keeping
portions of properly labzllcd caiinlen for future reference;

u-liceping armalytical vocords concernin. 2ll sainlec talzcng
rcecoris include: remultc of all tentz per.or..ed including
cbocrvetisns anl calculavicnz velatin to coxforuity to

citicativ.mysource of the swhmecificotionz uced;si_nac-

ure of peroonll wiao periforiec the quality control »rocecurec;

a final recvaiew,che LCClClOJ telzen and

cuoture ond date

of the n»har_acist i gh-‘c or cortroL “ewvartmoant,
9-$elf-i;:pectio:: Rejulc:ly ochefaled i:h;cctio:: of a1l :anmufaciuring
an’ co..trol orvercticrns Yy onc oOr oy IITTCIlC.
10-Dictributic~ ligccor:ziadcquate vccors o siould ke 'ient of the Adistraibutesc.

cacly nrocuct for cony,auick and coiiplete

ch il necceszary.

BEST AVAILABLE COPY
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Plan for prepackajing ot 10 =iilion packets of ORS per year(27.5s,

l-rrexises: a- Quarantine and storage of raw materials: area 240 larx > m.
b- Drying and siftiung:area 60 ua X 3 u.
c- veighing and uixing: area 25 na X 3 =z,
d- Filling,sealing and packing: area 30 ma X 3 n.
e- quarauntine and storage of finished products: area 120 nax3n.
f- quality control laboratory: 25 na X 3 n.
g&- Maintenance; vleanimng materials ; area 10 u2x3n.
h- rnoom for changing .clothes and toilet facilities and
hand vaching for mem and,ceparate,cimilar, for women; 30nax &
i- cafeteria,with special suokers corneriareca 50 u2x5a.
o= vffices. arca 50 maxiu.

2~Raw lMaterialc:

a- uwlucose 200 ilouc
b- sodiur uhloride 35 tons
c- oodiu:z icarbonate 25 tons
d- Potazciun vhloride 15 tors
e- Colloidal Silicon Dioxide {Adrosil)
3=-Paciniing Materials: 200 reels of two-colour brinted aluniniun foil

\ Zec

{see labellinz requirenientc).

L-Autoratic

Pacltarsingz Machinec:

\See gpecifications)

. o . \ 2
specifications) 1000 m

i

1o ilachines. Total

S Ry 4

S-kquipuent: air concditione

drier clilectric

(7 hours) 1O batcuec

55 kilogra=s

each.

BEST AVAILABLE CCPY

vroductionr per day
, 5000 packets each

batch,yield in 200 days 10 =million pack-

ets.
Alternatively,the tw

working for 5 hours and 32

0 machines might be

minutes to

fill 8 batches per day producirg 40000

packets,yielding in
10 =zillion packetc.

e

1

; balances 1001

| PR
LLU , LT

a9

2

air filter;cchuilifysin.

250 wviorking days

(see cpecificaticenny.
anparatus; fluid bed
steel

100g;stainless

dyer;ctainlecs steel drunis with ticsht covers (10);cifter

airetepreccor;

cleaning cquipnent;internal transport equipuent.

6-Quality Control Equipuaent:Moisturc balancej;analytical balance;flaie

photo:ieter;polariicter;constant temperature water bath;

incutator;colony counterjwater distilling apparatus;vacuu.:

7oA

covorevorcelain-ware; covaii-orn tubcs;
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bealecrn;orleuncyer flaciin; glacc-stopwercs bottles;pipetics;
roduates twTraving pipettiers;buretics;bacterinlegical pipeties;
dilution blar's;tilica cruciblesyaiclzel ciucibles;platinu:
crucible;petri diclhes;ph ueter eclcctric;levice for clarity
taot;uicroscopejuicrorore filter;platinu. wirej;bunzen burners;
bottled gas witih rcgulatorjruvver r~ioppers ann tubing;glacs

o
~ e

tubingjwasi: tottlecj;dropver bottlec;te~t tubes;fiiter parer;

lacz :iusunels;sintered jlas~ iuwazneln jpurctte stanlcjholders;

’AJ

bruzhes airfercat sizernj;detergentc.

?-nca cnts: acevic zcid 30u%u/v ‘tect solution
asetic acid 6ai/v (lea’ tez. solutiuw:y
Agar
ermoaia 10x/v tozt r~oluvion
armorlia LONh/V\le ¢ test colutiorn)
a . .onpur :OLyudauc TCST TOLuviOn
variun chloride ' rorution
<
bariu - nydrorice l.5u vi/v  tect zolution
carbon Jdioxide-irec water

. o 1
czodiw rhydrozide (carborate-trece) soluii..

Cupric »ulphate rcazent

VAILABLE cory

..ydrochloric zcid 25m:/v oo soiutioln
T
in

hycdroclhitoric wci” colntior <
e

' %

Liyctroci:lorizs acad 4 SOLUClC.: Q

1o
nydrozen sulpuiic rcacent

1udine _N solatoon
10

leacd nitrate reazent

cetayl oran_o terv colduin

mitric acidlodya/v te~u el sunn

nitric ecid 13,u0/v tent ~ulution

pentone

phenolrntratean alcoholic zolution
potacsrius. carbonate azhydrous reagent
potazs.lu.. chirouate test solution
notassiu: sodius tartrate rezzent

potassiu: sulprave lyh ug/liter tect sotution

silver nitrate L,vi/v iesu
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8-rersonnel:

9-Production
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cilver nitiate N solution
100
sodiuz carbomate 5% w/v test soluuion
sodiui hydroxide rea:eat
godiun hydroxide 8% test solution
sodium tetrapuenylborate 3%v/v tesi solution

sodiux uniosulpuateA N _solution
10

colution ot starch
etnyl alcohol 75%w/v test solution (sulphate-iree,
sulpauric acid 176% w/v test solution

sulphuric acid 10.w/v test solution

puarmaciat in charge or production;
pharmacist in charge of quality control;
puarnaceutical microoiologist;

6 prar=maceutical tecnnologisfs;

6 sxillful laocor;

2 clerks

BEST AVAILABLE COFY

2 typists
12 workers
1l electrician

1 technician n:echanic

oteps:

a-Raw rmaterials: (l)stored separately irn quaraatime in
storage area;saapling by control depar-
tneat and labelled under analysis;amalysis
for comiormity to specifications j;release
from quarantine by control department;
labelled released;.razcicrred u0 proper
Astoraie areaj - | :

{2)packazing =aterials arec stored separately
ir special storage arca;

(3)raw m=aterials necezsary for the 8 or 10
batches to be procecsed on the mext day,
arc checked for =oisture and clu=zping;
they arc si;ted,ii necessary,axd if glucose
noisture exceeds 1, it is dried and sitted.

(4)ingredients are weighed and mixed; each

batch weighs 137.5ng ;im-process control
for uwoisture and chlorides.If moisture is
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_ of 77-85 mmol/liter,ihe batch is rejected.
é-Packaging Machine forms,1ills,seals packets,l1.prints va.ch
number aaa packaging date;operatior is started ~»" dose is
corntrolled by weighimg sample packetsigross weightjevery 3
minutes. A
c-packing ix boxes of S50 packets; amd in cartors of 20 boxes.
d-storage im quaramtine in storage area of finiched product,amnd
labelling under amalysis ard samples taken‘by quali®y control
departuent 10r amalysis 01 the batcr tor coaformrty to speci-
iicatiozg,and tor svaviiity control repourc;release fromx quarant
vy control deparument and labelled releaced;
e-storage in storage area of firished products,ready tor distri-
bution. |
f-all storage areas amd production area are kept under coatrol-
led temperature and huxidity;
g-batch records,distribution records and saxples of each batch
.afe kept for future reference.

h-Sce flowsheet of recomuended plan of production.
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rlovcheet of reccommended plan of production

l-.nlet of raw naterials in Yuarantine.

3-vurying and Sifting.
S5-rackazing Machines 1 and 2.

7-storage arca ifor fizishel procducts.
9-uvben air gardea arca.

11-0Uffices Qualuity
13-accelerates stability testao.
15-quality conuviul saw materials. ,
l7-vafeteria for eaiving and drinkiugz,
"19-vlothes chaugang,voilet,hand washing
for wonen.

bl

Control lchte.ccleoris.

2-storage area of raw unaterials.

« beweighing and mixing,
f-wuarantine for finiched products.
C-mzzdit goodn for Cistribution.

10-0ifices prouction Jimt, -clevics

i2-Qual,vontrol fuinisoued product.

lhi-qual.cvont.pack.mat.win-process col

1l6-wtora_e area rackaging nateridl

18-Clothes changing, woslet,hand wash:
1ur L€,

2U-wu0kerc corner with single door&f:

2l-clieaning naterialsg, tuvls,instruceiviicv;ee-naintenciice materials and cools,

recoriice

23-Microbiological Laboratory.

BEST AVAILABLE COPY

instructio..s,records,nachines!
1ecorcs;Ouveralivn and maiucenance
ingtruce ous.
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Specificaticus and Method: of analyeic of vral Rehydration oalts

Couposition

Physical

AdOD F1GV VAV 1S38

-
.

.1 »acket

27.5 £ =9 make 1 litcr of solution contains:

Glucose 20 s
Sodiux Chloride 3.5 g
Sodium Bicarbonate 2.5 ¢
Potassius Chlorii =

Colloidal Silice: Dioxide (Aerosiyiy

0.00>5

Colour is white.

i fine a- . dry.

net Vei: nt is 27.3 g ranzing from 6.1 to 28.9 &g.

-

moicture

Content -8 not more than 3%

pH of Recurstituz=d Solution 18 7.2 to 8.8
Solubility : zsho ..2 be recarily coluble in L liter or

col .. viater.

Seal:packetz chou_& be hermetically cezles with no leaks.

Test: Submer—e 10 packets under vater i1 a vacuun

deziczz torjapnly vacuum end exawine for air
leale,_+ dindicated by evolution of a strean

of bu™_.lcc.o0we packets may inflate and when

opene. water may penetrate.

Clarity of reconatituted Solution ir dicstilled water

"Lelollic

previgusly filtered throush sirntered glass
tilte> zrumnnel to be free of particulate matc-
er:The reconstituted solution chould be ounly
very oilishtly turbididue to prezeuce of Aerocil);
but sclution should bc frce of particulate.
:atte',-u"t parulcl tuscal growil. -

_t coml-iz labellic r:guirc st

wet Vieiglt of contcits,nare of product,co:inmocition,

bater ~u oz, ate of “reraratioun,enpiry satc,noict-

1

ure coxt. .%,ctoroge cthod and conditionz, .ctiod
of use ar . directions mot to use the recontiituted
zolution, v any reicil:s of it,after 2y Lourc,nace
s’ a”lr:oo- ot the packajing rczufacturing icarla-
ceuticcl canpany,price for concu cr.

It iz rc:o :zended to draw the atteuntion of tac o
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-

racketc:Size 90:100 nrj foil ot _ood qdulLLJ,.Lu“ 20 pin holec:
noice layer wolystrylene 50 /
uiddle layer aluiidiniu. foil 15 =i coated on 2 sidec;
_ outcide layer polyccter 15 g/:a; all urifora thicknecses
Jhcaical: Test wolution ¢ 1 liter corresponds to 27.5 £ of product.
welgsh accurately 27.5 ¢ of the contentc of one packet and
diszolve ir about 500 nL ot water. .pure cictilled, amd :aalie up
to 100021 .rerforu & double analysic using two dilutionsz.if the
neazurencnts are not close together,do a new dilution.
If any :eacure:ient,in tne followiny procedurccg,atter repeating
the analycigc,erceeds the limits cpecified in front of each of
the components of tlie product,reject.
Glucoge: 20  ranging tromr 19 vo 21 ;.
Assay: Place 5 1l of the test scolution in a 250321
Slanz=ctoppered flack,add 50 11 oi ¢istillied water,
25 nl of iodine »/10 staniars solution,and 10 =1 of
sodiu: carbonate S solutior.allow tiie solution to stand
in deximess for 20 :inutec.add 15 21 zulphuric acid 10,
v/Vv o solution.ritrate witlh codiua thioculpaate /10
~Tan ard solution,uning solution oi soluble starch as
indicatoy.Calculate _Llucosc co.tent i1rom thie for:vla:
aloiate /10 x €.008

ducens contant/ireer= 01 sodiul. tiiion
2

ALOD FI8VIVAY 1S38

—~

33 o) ) G e
1

bofauw: Chloride: Z,5 ¢ ranzing froo Z.
iocn to 160 viva cigtilled

aszsoysDilute 10::1 of tect colut:
LOmd of tiic solution to LOO:L vivi:
s1-tilled vater.Measure tic socdiuw: content ucing a flane
notoieter rullowing the oaufocturer-s incuiuctions,
Calculate sodiw.: ciiloride coutent per liter rro:: for.:ulars

cicde content res liter=xeadin xL000x100x100x S3.44
leed 10 - 10 1000

. Sodiun picarbenate: E&.5 t ranging frox: 2.38 to 2.63

w: Dilute 25ml of the test solutionm,accurately =eas-

T
AS3ay
urel,with 100zl of distille” water,then titratve with
cing riethyl

hydrochloric acid /10 gtanar” sclution,using
sociw: bicarborate

codiw. ciilox

orange -olution az inticator..ualculate

Trot T..e foil.ula:

=.1 Hy. rocliloric acic /10
x8 . 401::1000x40

content wmer liter
1id

. 2 omm s TN A e B R
golie  wiccibenate cuntent por o lite:
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rotacsaiw= Chloricde: 1.5 ranging;

Agcay:Dilute 1Cnl ot tie

fron 1.35 to 1.65
test solution to 1001 with

¢ictilled water.curther dilute 10ml of this solution

.to 1001 with digtilled

conteat usinzg a flame pho

o~

-
leide

actureris iasctructio:

vater.ueasure the potassiuam

tontcter rolloviins the manut-

Calculate potassiun chloride

oatent per liter from the foruuta:
potassiua chloride content per liter=keadingxl000x100x100x 74.55

Heavy Metalg: linmit is

Metals as
2)

too high

N.B.The limit of neavy
YWHO/CDD/5ER/80, 3\ AITNEX
L SALTSY

THIIr YT A M

LJ-JL-LULUL-L

e . -
o ~ ~ s

i 12 [aRORES
R

ViR

L

to
piiscible 1li=nit in each of the cozpo
wetal linit

s
v

WHO autlioritd

it according «HO speciiications

heavy should read

concerned,to revise thic limit,and

1000 10 10 1000

not more than 3.45u5 per gram.\95ug/27.5 &)
speciried by W.H.O.on page 29,
"GUIDELINES FOR THE PRODUCTION OF OERAL

it is recom:enled to request
to correct
cohcernlng heavy rnietal per-

nents.Thus, the corrected

NOT LORE THAN 95u5 per 27.5 g URAL REHYDRATION SALTS.

veternination: based on comparison of colour,obtained bty miving
25 zlcof test zolution with frezi:ly »reparcc hiycrogoen sulpaice
zolution,with tiie colour obtozied by wing 0.2575 .1 of dilute
leadiLead toot cotution )(Pbxo)(yuh;.ar’ lecad solution 1 il contains
10ng lead, in cuitcokle co parison tubzo.
teort ooiution o keasure accurntcly 251 of tent solution,adjust
photo J-u4 witl ccctic aci? GiwAFbiS)or arvonia
105%i/v(PbeS), irute to Lo 1 with cdistilled water,
and IixE.
stanzdert Solution: Licarurs accuitiely 0.2375% 21 of frcoily wrenared
standafi lca’ :olutlén,ilLuce wvith 25 1 of
dictalls water,« just rh 3-h(as above),

calute to L0 zl

uolour vevcloxn-e:t and Measurcnent:

add 1021 of freanly

)
[A5 981

colution,nix al

F2 PR
Vil o

tlic

D AIOR] SR

~
-

vOIipars

3~ r +431
&IIL5 0o cue 1

baclz T.LlT CcOoLOu

4", -
C..Qll

oL e owarizer
BEST AVAILABLE COPY

olours

with Jdidtille. Wator,a:d'mix.

Yo eaclh: corraricon tube,
vpresare.” nydrogsen sulpiide
lov to =ztaad ror 5 ainutec.
oy viewing Jowm tiic vertical

vhite

cnould

.-t

AR I Al PRI .
TLIidme .

.

li t arnainst a

ERN

v

o > "t zolutio

wl.

ti.c coluvion,.

~tonar:
stondar:
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I‘livf"ot}l’)li,'f_calz' >tand 1 ’
o Standarl Plate vouxrz: chould ve ::0t wore than 145/~"
e

\corrc?poudin; to .. colonies on the .33 dilution plates)
'accqrdln: vo YW.H.O, apecitications and procedure '
pages L=, alnkX S—n VHO/UDD/WEL/LU0.5, 10 ul : S
soulds anl yeasts: should be not wore ;h": ;/%Co“e’
cuophilic yeastc: ~lould ke noy iorc than lb;;
han 14/5.

, . 0
w.coli(37°C.) ¢ ziould be absent.

BEST AVAILABLE COFY
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wuallity voutrol weportucntu
Reco.. ended Form for Quality Control Report:

Procuct : vural wehydration oalts

raciting ¢ 27.5 5 packets

Compocition: 27.5 g coxatain:
Glucose 20

sodiun vhiloride 3.5

(%]

I8}

Socdiwa Picarbonate 2.5 g
Potasgiuw: Chiloride 1.5 g
Aerosil 0.0055 3
Batch HMu.teri......... Date oflrreparation eeessesee LIDL Dateeevevennn.

ry
(Bxpory Date ic <sucormined after acccleratell stability tocts performedi,

Storase conditions and uetiiod ™ on " " " e
suber or marpleSie.ieeeee.. LTANCA BYeieeeeiereeeenne. wat@i..eeeennn.
Aixclysic Report . Procuct Specifications

Payzical :liet weisht/founl....ee... 27.0g¢ rangins tron 26.1 to 28.93

coloux /10U e s eennnse viiite xeject if iscoloured
novrer 25 4 2 biRd DA Cry fine reject if caxin- nresen

=oisture /founde........ not rore than 3%

6}
>
-

pRE of reconstituted colution
/founde.iieeene 7.2-8.8

solubility/found. reacily coluble in 1 liter of cold water

S>eal /found... .. ... hernetically scalcel paclkets with no leax
Labelling /founde.eeenees coiplete labeclling requircacats
Packets /founi......... comror:ing to . gpecificatious page 18

h

Clarity of recconsctituted solution in distilied water oreviously
filtered through sinterel glasg rilter fuzncl to be free of
particulatec uctter
/ioun. . iee.... orly very sli htly turbid(lherosily;
but solution slhiould be ifree of partic-

‘r}ate atter,cu~t narticles, fungal growtl

'u;cﬁiéalﬁquucozo /iounle.e... ... . 19=21L o vy iolirctric ethol.
NaCl /0 e e S.%5-%.05 o by 1ic o photoretry
i NaH005 /EoUn e e i 2.28=2.63 =
KC /fouﬁi......... 1.39-1.65 5 by flaiwie photosctry
t

more than 3005 us/ =92 ulr2¢.52)

i - 4 evemer e S S e vy el am e A " R .- -
Kejocuv i ooy rzocunranent,arter rovmeating: the atelysis, elicecds

Heavy netals/found.e.sieses - 10

4 KRN ~ e s~ A -7
the li-vdto,opecificl olove.

BEST AVAILABLE COPY
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xecowiende? ror: for uality wontrol Keport (continued) -

Analysic Report Product Specifications

tidcrobiclozical

Stancdard rlate vount/founCesse.. not :ore tlhan 145/g,corrcumeoniing to a
count of &8 colonies on the .33 dilution

platcs.

t

nan v / E.
v 14/ 5.
E,coli \3700.) /IoWideeee.e should be abgsent.

lioulds and yeasts /found...... not wore

[

1
L&

usnophilic yeasts /found...... not mnorc

ct

Reject if counts exceecd lizitc coreceizict! above,or it u.c0113370u.)is found.

Stability nenort:
Accclerated tecots nerioruied to deteriiice ermiry date and counditions and

vy
- ..

rnethiod of storace:

BEST AVAILABLE COFY
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Profuctio.. bepart.eat

Recouncnica Batch Recor? Sheet (Machire lo 1 or 1ilo 2,

Product & Oral nechydration ~alts

Paclzang  27.5C
Batcll A\'U.'_'_DGI‘.......-.........

patcll GiliZ€ecececcveccccccccos

woi iine ox i cradacnts

3lucogse

N .
Kipected niuuber of nacliets.......

Wieight by;(signature, in presence of:(Si

cecens ceeccee trecenne
sodiwt Jhlorsiue cocors cecceee tececscs
Sodiun wicarbonate cccsee ccerees ceeescas
rotagsiun vhloride ceocose eecesas esseesee
nerosil ' ceecen ceeecee cerecene
nnrocess control

Idming tine ifral o RV of o IO LB NAR v T

—d
cl.loridcen

soioture

raciasin-T:

tart

(@]
-

Fillan: tx:c

-
3

ceeeeeee. mmol/liter sisnoturc.....

o/

ceteeaseadd cimmoturc.....

OfleceecestOcerocencececennns

interruption veriod froiiee.vee Loeee.en

;
A e
A\TCOT0IE ceeeeesececoccsooscessecsacveasy

LTunber of packete filledeoeeeeoaeooess

nuber of paclzets packed in boxes of 50 and 20 hoies in cartonSeecesss

S5isnature

signature

rrocuction wecpartneat wuality control vepartieant

BEST AVAILABLE COFY


John M
Rectangle

John M
Rectangle


-24~

Alternatives for Estaplishing amd Uperating the independent
Packasing of URS

1-One independent rackaging operation to pfoduce 10 nillion packets
per year.sas recomnended in previous pages,cuch an operation is to
be fully financed by the uwCDD Project.

2-another alternative,is to increase capacity of production of JID
company,by supplying the coampany with the machines they need,accord-
ing to the company's report.The company has sufficient stocks of
the ingredients,ecpecially Glucose,according to the report,and the
cowpany should be given preference to. produce the product before
any other company.ihey handled the product and they are coatinuously
procucing it either in 27.5g packets OBS or 5.5z packets of their
Rehyaran and now wue new Oral Rehydration Salts,wita aturactive
display boxes. Furiuer, Cairo is becter tnan Alexandria,being nuch
1ress8 husdd. Although air conditiovners and dehuuidifying appuratus
are uged,yet the humid atwosphere would put some more burcen on the
capacity of the dehunidifyings apnaratus.

3-a third alternative,is the poseibility of preparing sterile solution
in 1 liter plastic bottles to be extruded at the noment of sterile
filling,as recounended in Plan for rharmacy-Based rreparation of
URS Solution,consultancy report preparcd and cubmitted by the same‘
consultant of this report. the extrusion nachine is available in
the U.S.A. and in other countries,Sermany(WESL),or Italy.

L-_he existing conpanies of the Governnment and those of tae foreiszn
branches in ngypt,may be all supplied with seni-automatic maéhines,
.one for each,and the ingredients necessary for the yearly,produgtiqn
bfAORS. These together with the evpccted new 6apacity of CID can
produce 10 nillion packets.\5million for the ten companies with
10 seri-autosatic machinez + 5 nillion exvected capocity of CID after
the automatic wmachine to be cupplied to oID)

S—-mncourazerient of rharmacists to prepare vRS Solution in their

phariiacies as reco:u:ende” in tlc above-uentionel »nlan.

BEST AVARABLE COFY
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.a Y - oo ea de
and Pacla .5 Costg

Procuctioz clia i
cost »ner 1 naclet 27.9:
raw Materiols E.0.017
Pachain s wotooicd 0,013
0.05%u = 0.037 ulTLCLEF w»
+40/% woses o colszaics an
coctro 0.01z

st 1 0.042

+1G b0 biovketin  ant aluinis-
trocive coTus 0.00G

rotol ranticcturin:g vout: C.CES0
.05

+10, profait for wmanufoacturecr
'D'P" ,‘r\ O r

vet Manufacturcr nscllins
(£licce percentases are accordines to
acouning pubiltic price to ne C.Q%5
sz 19, pharmacict diccount U.0l4ey
Sellin:; prrce to mharmacigt 0.00075
lecs 7% distributor 2iscount 0.0V4e5

net sanutacturper cellinrs vrice0.0565

*
calculations interpreted from CID report.

*

i3 caificant.

e ic ins
0315 (cf.UWICEF cost =u.E.
. 0.017

the 2 figures are very clogce,differen

the coct of raw raterials for CID = L.E.

to calculations interpreted from CID report,

To enable the new conpany to obtain the inzredients
to

(accoriing £

It is reco:ivended
at bect prices poscible,at most equal to UNICLI prices,accordi

vhich the above cost calculationz are buzc:

BEST AVAILABLE COPY
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4.

NCDD Project Particivction i wstc

(')
oy
l——l
=
(@]
C
3
o
(‘f‘
|
I
l

tic independent Pacliazins of ORS |

It ic evident that thie new indereudent packaging operation for ORS

needs couparatively big investment land;builsdinsyouter and inner

1 N

coatingo an! Jecorations; eclectricity ; watcr 3 discposal and sanitary ;

rixtures and loboratory zuracture ; equir:e;t el

- v

air-conr’itionersn,
”c;u:iilfuﬁng ﬁﬂ,b_upl,,axr~511t01 and other equlﬂ'cn as detailed in
wIlI0/LDD/SER/30.3 and the most inmortant the two autoratic machanes,

the electric fluid bed drier ...etc.;the prices for the enormous quént-
ities of ingredaicnts to continuoucly load the 2 automatic macuines '
precautions and responsibilities and necessity to acdopt good manufact-

urins practice and good iaboratory practice and their costs.

It 15 arso evident tuat tae packaging materiars are very inportant and
have cer.ain specitications,apart from their euormous amounts tu continu-
ously feea tne 2 automatic xachines.

It ray vc also necessary to reco.mend an iLzportant equipiicai tu be

added to cne WHO list { efficient gencrators to work tane 2 automatic
zuchines ,the air conditioners,the dehuaidifying apparatus,the air filter,
and. all other electric equipment and apparatus,in casec of current from
nmains is off. rrom experience,this happens quite often,and it is a

problen and reason for many complaints from everybody.

roreover, from the cost calculations in previous pages,the net profit
for the uanufacturer,thé packaging company,would be only u.E.0.005
which seems to be negligible to the manufacturing coxzpany conparative
to vihat the company can realize: fron other proaucts, and wlthout such
. trenendous e: penﬂltureu._

It's therefore reconuiend led that the new operation to be fully financead

by tne nCDD Proaect.

BEST AVAILABLE COPY
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Recouiendations

1- A plan is recommended for the packaging of Oral Rchydratiom Salts,

27.5¢ for 1 liter solutiom,to proauce 10 million packets per year.
Full financing by the HCDD Project is recommended, for the big inv-
estaent needed for the automatic =machines,equipiient like air-conli-
tioners,denuaicifying apparatus, fluid bed drier electric,gencerator
(additiosal equipment recommended in tnis report tu guara againcst
frequent failure of electric current from mains,,enormous quantities
of ingredients ancd packacing.materials;extra costs for necessity

of adopting good manufacturing practice and 5o00d laboratory practice..

2- Cost calculations showed that the packaging company would have nmet
profit of only uL.E.0.005 whaicu is very little cospared to wanat the
voapaay could gain iruam other products waich do not need sucn big

invesiacnte.

uther alternatives are recomuendecd:

Ut
1

a=- to increase capacity or production uvf CID by supplyin; automatic
:eckine according to their report; to produce 5 rillion packets/year;

b- to suprly all the cormpanies,wmgyptian and foreign branches,vwith
ceni-autoratic machines \one for each,,to produce collectively
5 nillion packets;

c- encouragexncnt of preparation of solution of uRS in the pharmacies
of Lgypt(about 5378);

d- possibility of preparing cterile soluiion of URS in 1 liter plastic
bottles to be extruded at the nomcant of filling and sealing;such

solution can teep withouv funsal srowth;
L- yuality control report for: is roco.i:cuoer;

5- wunliity coantrol report recomnehded includes microbi 10'1cal te
1
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for 1i:4it of colony uo.“t ,Li it of nou

Id
]

nhilac "casts;absghco of b.coli\37°C.;,accor i=_ to wi0 oswpecificotions

of <lucose content in oRS.Llliic reco.icafatiocn iz alco of izrportance,

ac bactcriar count 2y change ou ctora_e,e:itent of change denents ou

many foctors comcerncd witi: onmtiiiuil conlitaio.s of temperature,roicture
1

\eopecially 1i ticre wre lealis fro incfiicient zea

orisznally w»reoont (typec on mw o eor-..ntc. g
6~ wuality control rcpore reco-. cn ¢l anclu e Jobirination of wecavy
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7—OUGCLf7C0t10nu for teavy wnctalc 1n JY"/UDD/QE?/Uo,J are too hisn
it in reco:n.z..led in thic report to chaii_e tho ovscuricocaons fronn raxdnws:
100 uy/s. Lol 545 /Sewmot ore than 95 ng/ 27.Y9 .y
It is reco..cended to request WHO autnorities couccernec to change the
specificatious of necavy wmectal Content iu URS to rcod

HCL YWRE TIAL 3.ks us/o. (95 us/27.9% Sus.

G=w00: lioaufacturin, rractice und “0o " uauoratory rractice:

Pre.aceo,manicory antl rersomnnceds

T“O/QDD/SER/CU.;,Annex 3,ma5e3l: 6.S5axitation:

Snou*z“ 15 nue perioitted in sanuiacturi . arcac.

It in recomenleo aa this reoport to c_2ciclize ares wur percomnel to

cat and Jrint i: tie caseteria,to huve toilet rocciricvews an’ hand vashing
for nEN onc murilar separate for wOlBi and a ctoned separste cmolierc!
éorner,for;pqptection of ri~hts or non-siokers,

It ic rccoumended to circulate this acddition tTo autnorastiec concerned
vitu GIP ant GLP i WG, FDA U.S.A.ju.ueranyjV.Keand cll couttrics,cad

Esypt;
righte.

y=-.llere are phar:oa
‘Services
alover Loypt,wuaich can be nacde use of fror tae purposes

andd

vl tae “rued rorces of noypt;

ceutical zmanuracturinz

senerally to all mM.0.i.01 ail countries to protect nonsaokers

facilities an tne medical

and in sone wovernorates

of the rroject.
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