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by Poter J. Davies,. Klrit I[. .nd G l l l i 4 u  A. n O t t  
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Using control led smpling conditions ( d u c r i b e d  i n  P a r t  I) an e x d n a t A o n  of the 
u n i f d t y  of &limy of .Q. c o l . r c i a l l y  ava i l ab le  u r o s o l a  has boar1 made. 
Thr uniformity of  dmlivery is very hi@ f o r  mst products intrnded s o l u i y  fo r  
inlulation. 
concluded that n o d s  of  oral and nasal  app l i ca t ions  are not  corp.tible. 

UM dual pupou aerosol was found ertreaely variable  mnl It is 

Th. u n  of inhalat ion nrorols f o r  treatnone of  respiratory *act dioeases  presrnta  
a nurkr of problem. OM of tb most important of those is the f o r m l a t i o n  of 
the s p t n  to produce a SuitAble S h e  and a izs  ran- of  particles released in th8 
.uowl cloud. I t  L, also e-ti.1 that the s~ m i g h t  of rdiuroiit luving 
similar particle d i s t r i b u t i o n s  must k delivoted a t  each actuat ion.  These 
characteristics harmr, can be mdifiod by tho Eo-ordination of tho bruatliAng 
cyclo and actuation oC the device by the p a t i e n t  (Palmes e t  a1 (19671 1971)). 

nthods of r w r 8 m n t  of ths sizo of the particles r e l e d  has been discussed 
in P u t  I. Th. lituatuze on f o r m l a t i o n  p r o b l o n  of  inhalat ion ae roso l s  is not 
extensim. ContracCot and col l ragc~.~ (1970) and norin (1978) e x u i m d  th. rffect 
of valve ud actuator dmsign on the dose de1iver.d. O t h e r  workers ( B e l l ,  B K m  L 
Glasby (1973)i chouhuc ud Aym (1977)) invost igated the dose collected i n  M 

i q i n g e n a t  dovice in r e l a t i o n  to the ws of  drug del ivered.  

Thu plrpo.0 of this p .pu is to examino tb uniformity of size d i s t r i b u t i o n  for 
a nurb r t  of c o w r c i a l l y  awallable inhalation aerosols u d e t r a i n e d  by l i g h t  
s c a t t u i n g  mamuemwnt. 

A Royce 22S/sOe particle sire malymu u n i t  as deacribd i n  P a r t  I ma8 used. 
premsurised nrosol units u u e  actuated i n t o  the cabinet ,  IFXd for i0 uconds 
and thon uq1.d Qy.I a OM a u t e  pulod. 
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PARTICLE SIZE OF INHAUTION AEROSOL S Y m .  11 

Product  
No. - 
1 

2 

3 

4 

5 

6 

1 

8 

9 

655 

than of t Hean Vula t lon  
C a f f i c i a n t  Variancm of Delivery (t\) 

-, .-- _- 
8.8 4.1 

9.4 4.4 

10.1 4.7 

6.8 3.2 

6.8 3.1 

18.3 8.6 

9.5 4.4 

5.6 2.2 

9.3 4.3 

Tabla 2. W f o r m i t v  of Inhalation krosols 

MmxWCPAL Mo Rtslflssl 

When axaminin9 htIAhtion aerosols, not  only Ust a size analysis be catrlcd out but 
atudies m u t  a180 examino the affoct  of uw on dolivery and the e f foc t  of actuator 
on the apray charactmrisrics. 

Nlne -=dally availabie unsol uaits tmre examined for  uniformity of size 
dis t r ibu t ion  &livoxy. 

The reproducibility of countoachonr, product a f t o r  ten actuations is qulto 
notabla (T8bl.s 1 and 1 ) .  %re is o m  exception, product 68 t i t i s  resu l t  probably 
r a f l a c t s  the intmndd prrpow of eh. product which is a dual pucpae unit  intended 
f o r  nasal or uppot respiratory tract t ra r tnn tm.  
A product should haw lupu particles than OM intended for t reatrunt  of mld-lunq 
conditions. This p.aluc+ &os b v o  s ignif icant ly  larger  particlas than the other 
units tostod but also has a uch groatmr cl.grw of variation. 
1s that the large particles are obtained by aggregation of smaller prticles and 
this leads to wid. 8120 variatlotrn. 

It would bo oxpcted  that such 

A puenlble explanation 

Changes in the n e  of u l l  puticles will have l i t t l e  offect  on tho effic8cy 
of tho product bocauu tho total mass involved is -11. llovrvvr, sAgniticant 
chuaqos in UW 1ug.r siu groups will u u r  considerable difforonces in delivery 
Ud deposition. 
limits of 9% aharn tha t  in general tho variat ion in delivory is 24.3% but var ies  
between f2.21 and r8.68 (Table 2) .  As previously stated product 6 is tho only 
exception to a wry clo8e tofarmace of delivory when u w ~ ~ d  by n c o k r  of particles 
6.liver.d. 

An exurLnatiOn of tho variat ions i n  de1ivmry with confidence 

Batch to batch v u i a t i a u  mmt b. controlld within strict l i m i t s .  Four batchos 
of two of UI.products(unlta 8 and9)tmro examined for  uniformity of del lwry .  
?h. r e s u l t s  in Table 3 indicate t h a t  fat ther two products a good degree of 
reproducibility is achieved. 
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656 MVIES, M I N ,  AND MlT 

~ d l e  3 .  BirCcti to B a t c h  Varlatlons o€ Delivery for 7Uo Products 

No. 
0.5 

8 (1) 600171 

(2) -721 

(3)  58o(iZO 

(4 )  690957 

9 (1) 171613 

(2) 191725 

(3 )  187384 

(4) 111751 

1.6 3 .0  5.0 7.0 

11598 3052 467 61 

16757 2035 63 5 

11085 3265 560 77 

11565 3-9 467 64 

44741 3940 129 12 

48920 2512 42  3 

45001 882 53 1 

45667 3917 126 lo 

I 8 Corltlcienc of Variance 

4 .1  

8.2 

6.2 

3.9 

7.4 

6.7 

5.2 

7.1 

4.0 

6.4 

6.8 

4.2 

0.0 

5.9 

lo. 5 

8.2 

~~ 

6.8 

4.1 

1 .4  

5.9 

9.1 

15.0 

9.8 

8.3 

- 
7.0 

17 .O 

11.0 

8.3 

16.11 

!6.1 

20.0 

11.4 - 

1 . 4 2  

1.16 

1.24 

1.25 

1.33 

1.40 

1.31 

1 . 4 0  

5.1 

9.1 

7.0 

5.6 

10.5 

10.9 

11.4 

9.3 
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PARTICLE SIZE 01 MIuutfoN AEROSOL s I S m ? s .  XI 

- 
Hna N h r  of Particles Greater Than 

Actuation t Stated size ()rj for 10 R.p..ts 
no. u s d  - 

0 .5  1.6 3 .0  5.0 7.0 

5 174833 42926 2047 47 4 

45- 54 25 164490 loo14 1922 48 4 

95-loI 50 170080 41391 1981 45 4 

75 iexig 48746 2397 52 4 

95 1902- 48907 224s 44 4 

5- 14 

145-154 

185-194 
I - -_-_-_. 

657 

.-- 
ekan B l t ~  

m. wt. 
.----- .. . 

1.36 1.77 

1.31 1.77 

1.31 1.76 

1.34 1.79 

1.33 1.78 
-. 

Table 4. Uniformity of Delivery as the Contaimrs are -ti& 

Table 5. Bffect of Differat Actuators on Delivery 

Product uld 
a p t u  m. 

Man m r  of Particles Greater Than 
Stated Size Oy) for 10 mpmat. 

2259 

2352 

2497 47 

7 .o -- 
5 

2 

2 

2 

192324 I 52815 I 2523 I 49 I 2 

Hean Site 

m. w t .  

1.35 1.80 

1.35 1-80 

1.35 1.80 

1.36 1.81 

1.36 1.81 

Tha orrt.11 picture of I r c i a l  inhalation aorosels is 0f10 of qrurt reproducibility 
ud unlformlty of dmllvmry. 
and this one warn a chul purpmm unit.  
and hmm little e f f w t  un Lhu pruluct delivary. 
coaslstmt w u  the uhle LLfn of the dovicu. Batch to batch variation is -11. 

Only OM of nine products .hand any great varlation 
Actuator cliarrctcristics aiyuar unitorm 

Ttm spray ct,rracLeriutics are 
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~ ~ C p S  

y* would llko LO wknowl-a aaelstancr OC Hoyco Inacr-ca Inc . ,  mssrs. 
G.lmn-n;.uksluy i.td. a14 also Clam Rrruuch Ltd., Lor support i n  this study. 
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