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Most of the pharmacies in Pakistan are not oper or hospitals v
. . ail. g = INVO| 2 1
pharmacies are involved in simple compounding. Some major hosp are involved iy

preparation of sterile products like total parenterals preparation (TPN), cytotoxic drugs
“and other I/V admixtures. Manufacturing programs can be further promoteq bl
convincing hospital administrators about the abilities to initia‘te_a‘nd man.ufac{‘u'mg skills
of the hospital pharmacists for this program. If started in an mnstitute, this program offe;

number of benefits the more important of which are:

I. Development of a close relationship between hospital pharmacist and the physicians.
2. Promotion economy within the hospital. : ,

3. Complementing the operation of formulary system. _

Making drugs available, which are not commercially available. ;
Enabling physician to cope with the problem of unavailability of the druss for

unusual illnesses.
6. Providing research clinician with the opportuni

formulations to be use for clinical or experimenta

7. Enhancing the prestige of a hospital pharmacist.
A pharmacist has knowledge of pharmaceutical formulations, formulation problems,

stability, sterilizati 1is k : '
mam,fa)au,-mg pr(t)zx;nc;l(c).f;ll:shixsl:s::ftlsdgc and talent can be Incorporated in an in-house
:?‘mp(::!(za:]s(tj l:(;l,;[,-(;;fl:glhf;: mn-house mamffacturing requires the same principles.
s Moty m()dékla”'nn();e v,lel.nployed m the commercija] manufacturing. The
which the acceptability (;fllcltc nﬁl\e\n-:rlfh -u p_mCCdl”‘C OF product is matched and agains!
{0 testing and verification of g P(I'L)Ce:]Jlll(‘)Li Ellloiccqu,-c are 1o be judged. The control refers
" MEans to exercise carefy| restrainino (’ product against certain standards. Control
as these processes can result into . “UIE POwer over varioys Manufacturing processes 0
good Manufacturing practice (C(ilr\I/;l[:)d“u o "tquired specifications. . The reeulations of
TME) are useful model for developing col{lprcht‘l“i‘C

;/y to develop new pharmaceutical
purposes.
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g0ood manufacturing practice
preparation of drug product for
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QUALITY CONTROL

_Q”am) of a p‘rodu.c[ Is its degree of possession of those characteristics designed and
manufaciu_red Into 1t w l.nch contribute to performance of an intended function when it is
used as directed. Qualitv control implies procedures by which decision' may be made
whether g product is meeting standards established previously. This involves the
comparison of a process or its output (product) to a standard and evaluating the results of
this comparison. Then ultimately, responding, if necessary. with. corrective actions that
bring the proccss or its output to within the tolerance. Thus, the ‘quality control is a series
of tests. analysis and observations 1o establish the identity, quality and quantity of a
product and to assess its safety. purity and efficacy.

As has been mentioned earlier that materials prepared in hospit
to have the same degree of quality and safety as any other commercially available
pharmaccutical. Qualitv) control is executed to govern quality. purity and strength of the

manufactured product.

The quality control in the pharmacy dep
I.  Quality control of raw materials:
2. Quality control of instruments used.
3. Quality control of area to ensure the
4. Quality control of the finished products. |
Among various aspects of quality c_omro!.‘ th‘ejnu;" -
label of in-housed prepared formulations. This can be>
series of cross checks and laboratory analyses.

al pharmacy are expected

artment falls into the following categorics

specified pharmaceutical environment.

e important 1§ 10 ensure integrity of

accomplished by dey eloping a

1ic aspects ol hospital pharmacy
rooram in hospital pharmacy

BUDGETARY CONTROL o i
The budgetary control is cmPlO)lcd ‘l() rt-r.“ ‘1'1nui;‘|clluimi p
manufacturing program. The feasibility of a s .
depends on the budgetary ¢on
_An  adequate budgetary " €O!
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viodern technology has made possible the avail,
roduCIiO“ needs. These are automatic. scm(n 'dl-dm”:’ of equipments 1
handle amounts that are considered to be (:}M“ldm or n ‘ at meet
hoSPmL The _descnptn’e brochures and Cat:Ic(:f“Lal volume x. : . .
assist in selecting the most versatile equipment f(:ucx produced by
For economic reasons, the selection of the e U>r a particular yse ~rr:". fipm
multiple of uses to which a single piece qu IPment should be made ~
harmacist 10 utilize the equipment at its equ/lpmem can be put. 1
cquipment from accumulating idle time. Thema]\lm.”m capacity and preyen,
rform variety of functions also prevents ‘Pacseeailcglchn Dl aeh cninn,
: i . 5 ation probler AT b o
having :nore equipments each performing single operation -w;m( *M may eventuatine
Manufacturing Staff
Number of manufacturing staff constitutes i s
ersonnel. The number of manufacturing staff is a]:iu <> a supervisor and the ancillan
of a bulk compounding program. Too S per<o-f)nimf\' critical factor for econarm:
product even more that to purchase it from a (:rui Rl cost of manufactured
personnel posses inability to maintain an adeau;@lwnl‘f'd»!a; s:t??wllxer While t
errors - neither of which may be overlooked. production schedule and potentia
Reduction in labor cost is the aim of an administrator but und
& bulk compounding B be tindertaken \mh;m \-C:.‘ ltiq\ <:};;‘._ k.;‘.‘szzn:ej should
manufacturing regulations require that a technically cuohvn;.;. " ,f“.v e
must supervise manufacturing. However, a pharmacist e ;Lﬂdnttcuﬂ 2y
personnel trained to carry on non-technical tasks such as bottling, I'Iekir_u _km: p fﬁ‘
Operating Costs
'l‘he operating costs include both direct and indirect (overhead) costs. The direct cost is
price spent on materials and labor involved in manufacturing. On the other hand L-
‘costs of supervisory personnel, space, equipment deprecialvion, maintenance, house-
keeping, are the indirect or overhead costs. The estimated indirect costs should be
compared with the direct costs for the purpose of calculating a ratio of overhead expenses
to that of the direct labor expenditures. The true cost of the product can be calculated by
using ratio of overhead cost to the direct costs.
Without going into the mathematical explanatich, by doubling the quantity of product,
doubles the materials costs only and affects little on the overhead expenses. Thus the
increase in batch size will, to a point, reduce the unit cost, though this reduction 1s nol
geometrically with the increase in batch size. However, manufacture in a volume Which
will not be consumed within a reasonable period of time poses problems In SIOTASE, ong
term product preservation, and reduced nventory turn-over.
MAINTENANCE OF MANUFACTURING EQUIPM,F‘I\H S : | over equipment
Maintenance of manufacturing equipments 15 actually a control ove ’ eq .‘ e
o cturing equipment and expense

Operation. A high investment 0On pharmaceutical amnutz:
associated wi ‘ essitate an equipment i
ith frequent repairs n€c ; g
- ¥ est possible repair cost.

Maximum performance with the low
\ . _////‘—'__.—; 95

Jaintenance program 1o ensure
The development of an
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STERILE MANUFACTquN' o involves the same basic Pf‘”?""“ ]\.“(l“”“i tor the by
The sterile manufacturing 1W0ent specifications, sterihity and apy rogenicity

ompound ifferc “more stril | it

. . v difference of 1 e . ik

compoun n(ij onl.Besides various controls discussed earlier, additional « ironmengy]

-oducts. 3 4 i INT B b

of lhel produ eded for sterile manufacturmg. components of terile man Ifacturing
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ogram are intravenous additive program and the intravenous ade

prog

INTRAVENOUS ADDITIVE PROGRA™M b ’ 2 |
~ An intravenous additive program deals with poiicies and lu C .‘| ! " “ -l ‘: tration
and administration of mmtravenous fluids to which di s arce 1o be added. [h
incorporated under aseptic conditions. The i.H'lM} enous additive
is a part of the I/V additive program and refers only ,[“ the prepa
I/V additive service. a hospital pharmacist is responsible for:
Preparation of the final product under aseptic conditions.
‘e Judicious choice of additive and mixing techniques to avoid imteract
e Appropriate labeling of final product and properly dispensed or
The availability of such products at odd hours has evolved concept of sate
stafted by a clinical pharmacist and pharmacy technicians. It is obviousls
these products are to be prepared in an environment conducive 1o the efficient
rreparati;m olf lhgm. Usually these solutions are prepared in aseptic environment using
aminar flow hoods. .

0 are
rvice on the other hand
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ind safe

Laminar flow hoods

Laminar air i ir / ‘ '

e i fL(I)t\; ;su;::fau movement in which the entire body of air, within a confined
orm velocity along parallel flow lines, with.a minimum of swirls

A laminar flow hood js i :
d1is a cabinet that provides a constant outward flow of micro-filtered

air over entire work area whi
. Which clear off t ' | | '
e webiomhg he bacteria and dust particles from the ambient

sterilized environment in the hood. The lamind'
lvoer r - 4 : —_—
ame in a sma| cbffl room 1s not possible with less expenditurt ©
¢ aseptic o abinet. The laminar flow hoods are commerciz’

Cnvironment wih ed fol

1 . requiry . ! €conomy. These hoods arc
rescarch products ang ST Meile technique

- "9 Preparation of i . S. It is also used for handling of
dAer:zc‘::'nar flow hood may be o(f)‘ttmlcr()bmbgical culture media for such |
INg on the P sl Wo . RN, SULT )
he nature of the prodycy p, YPes horizontal and vertical (|
€INg prepared.
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e 1: Vertical laminar air flow cabine

~cabinet (John Bass Ltd.) From Winficdl Al Ric
ll{d.,,Churchill Liningstone. UK 1990

L Vi Figur
hards RME Pharmaceutical Practice. 2nd

v additive solutions

Preparation and dispensing of !
solution is the receipt of a physician order.

The first step in the preparation of additive :
The hospital pharmacist works from physician’s order sheet and prepares the label. The

label must provide the information as: (a) patient identification with' location, gb>

physician’s name; (c) drugs with quantities added. (d) date of compounding; () eft’,";y]

date, and (f) identification of the pharmacisl prepal'ing the PFQd“Ct- lt,lhe :;::leadlio
- demands, an ancillary label should also be prepared at this m‘ne.._rhe la’bc;l' li Et\h‘cn i
the container to a position in an upside down 1 order to facilitate reading

© container is hung from an intravenous solution pole ont nt s:Ci-m” o
- Preparation of 1/V solution is carricd out under a laminar flow hoo using
“andsyringes. < ¥
Before e and siving e prepal‘ﬁtion to one g anothel
Must carry out a final inspection of the product. T
~ Ofthe label, clarity of the solution, and the calculat!

atie :
he pai ile needles

rol, the plmrmaust
e a review

Ar i v i ot of i
€as of knowledge reqmred for preparafi'g: prOgl'am Should ]

pharmacist involved in the 1V prepard

\
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alice 4y
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. eralimentat! ve tissue SY f
parenteral hyper’ irements achiev erate any form B el e

| basal equlf ; able to tolera . eeding |
the Usllljarn for ) Cfiﬁc patlentS .un _S ThiS forrn Of thel‘apy 1S a]g(\ l'\n()\\n d\ 1.e
anab(’)a':mc tube) for long term basis. ot
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ition (TPN): i oa i
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The parenteral hyp limentation solutions, therefore mgst ap mt’c‘ga part of the pharmag,
of parenteral hyperall ram irrespective of its size. The procedures emplyy,
xtensive capital outlay for CqUimer;

) ' rog
.rtment’s manufacturing p :
g re simple and do not require € ‘

s, the pharmacy must have available appropriy,

or this program a
oid ey f these product .
| pharmacists prepare these solutions under ,

Because of the nature 0 i
s : osp
facilities and equipments. MOSt g 1 i
controlled environmental conditions provided by lamilr.\ar flow hood.s.. The pharmacig
f preparation methods, stability and compatibility, facilities

must have knowledge 0 . .
equipments and environment, required for this program.
Stability and compatibility: The TPN preparation incorporates various ingredienis
resulting in the production of very complex pharmaceutical systems, particularly her
lipid is present. There is much opportunity for interactions and incompatibilities between
entities possible, leading to impaired therapeutic value of the preparation or increase fis
of its toxicity to patients.
The . . i i .
e p%l:::t?:rlsttsbl'lll'vo'ved in TPN preparations should have a thorough understanding ®
physicians acscgrc;ilrgland ZO"LPatlblllty issues in these mixtures and be able 0 3
and the available |
preparation of TPN. : available literature must be consulted prior © ™
Facil: '
 Facility and_environment: As with all asepi _ K
manufacturing can contribyte considerab Septic processes, the environment U
s e : \igned
f}:ea;fid, Mmaintained and monitore ¢ rah " to product quality and must thus be desigh®®
¢ TPN are prepared ip laminar ﬂowoht edhlghest achievable standards. For this pUP™
00 : :
T ng: Person 245 as mentioned before.
Preparation of TPN oy 1: nel having suitah o
butss theorey solutions. This shoulg table training should carr
; | , :
- cal aspects gy, b cover not only aseptic technique an
Patient requireme . ‘
ents and use of products. . .
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sart of the documentation packages which a :
: D bnenital anvi vhich are developed and retained to |
reql”rem“m_5 of the hf’-‘fl’llq.l environment and the s.!;md"%ni\ laid down in Guide to rood
_harmaceutical manufacturing practice. dards laid down in Guide 0 B
Manufacturing rocedures: Manufacturing procedur ST :
5 , : . 5 edures or guidelines should be drawn up
yroducti : e 2 5
"m?'llymz)éml A )Z!r]soa:lrll‘dlq-uahty (.Ol-ﬂl()\ staff depending upon the manufacturing
e : [ el involved in the process, updated regularly and audited
eriodically should adhere these to ensure coni‘orm'mc.c 'fl VR | 4 :
assurance of the operation. ance. This is essential to the quality
The PfeR?':?Ft'0’1 OZTNPbl'S_lmtial_cd.on receipt of the request for TPN after the checking of
the feasibility an stability within normal clinical limits of requested combination.
[nformation can then be transferred to the dispensing worksheet
.COHC'CI‘O". of materials and preparation: The first stage in this process will be the
ldgntlﬁcatlon and collection together of all materials required to be taken into the aseptic
suite. Tl_]e components §S§?mbled are then checked against the work sheet by the
pharmacist who should initial the sheet. At this stage either the work sheet or label
co.n.ta.mmg a copy of the formulation should be passed through with the ingredients,
utilizing a transparent pocket which can be swabbed.
Formulation: Where more than one TPNs are being processed in the preparation room,
care should be taken to avoid intermixes of source materials, labels, etc. and another
liation should be carried out prior to the passage of materials into the aseptic

reconci

cabinet or room.
As with all aseptic operations, materials should be placed well within th~ 'aminar air flow

aking use of all the available space and organized in a manner "which will

cabinet m
process and cause minimum

facilitate the pre-defined systematic steps in the dispensing
disruption of air flow.
Inspection: The complete
ports, leaks, splits and part
compendial criteria togethcr Wi
Labeling: In general the following in
_Patient name/number
Ward
Product constituents
Batch (dispensing number)
Expiry date/time
Storage conditions
Other instructions such as guidance on administration rate or technique, limitations
on further additions etc., may also be required.
ded to be stored at 2 - 6°C to

‘orage: The compounded TPN solutions should recommen
hemical degradation factors. The bags containing

| otect it from microbiological and ¢
and should not be stored at room temperature for

d nutrition bag should be inspected to check for integrity of all
iculate, for which TPN solutions should conform to

th the limit test for particulate matter.
formation will be required on tl . iwoc

= R T S R

lipid, should not be allowed to freeze
periods in excess of the 12 - 24 hours required for administration.

Packaging: Where supplies of compounded product are 0 be made to hospitals patients
away from the site of manufacture, the quality of the packaging system must be validated

* comply with quality control standards and to maintain product temperature during
tra .sit. Insulated polystyrene containers may be usefui for this purpose. :
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