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A metrological background for investigating out-of-
specification (OOS) test results of chemical composi-
tion is discussed. When an OOS test result is identified, 
it is important to determine its root causes and to avoid 
reoccurrence of such results. An investigation of the 
causes based on metrological concepts is proposed. It 
includes assessment of validation data of the measure-
ment process and its metrological traceability chains, 
evaluation of measurement uncertainty, and related 
producer’s and consumer’s risks. This approach allows 
distinguishing between OOS test results that indicate an 
actual change in chemical composition of an analyzed 
object, and OOS test results that are metrologically 
related with a certain confidence probability. Practical 
examples illustrating applications of the described 
approach in environmental and food analysis, as well in 
drug analysis and stability study of drug products, are 
described. Acceptance limits, warning and action lines 
for the test results, and corresponding producer’s and 
consumer’s risks are discussed.

 http://dx.doi.org/10.1351/PAC-REP-11-10-04

A Brief Guide to Polymer 
Nomenclature 

R. C. Hiorns, et al

Pure and Applied Chemistry, 2012

Vol. 84, No. 10, pp. 2167-2169

The “Brief Guide” gives a simple résumé of polymer 
nomenclature. It was prepared with the objective of 
disseminating throughout the international polymer 
community a short, easily assimilated, guide to the 
essentials of polymer nomenclature. 

The two-page document is targeted at authors 
publishing in polymer-science journals, lecturers, stu-
dents, indeed anyone who would like to know how 

polymers are named in accordance with IUPAC recom-
mendations. 

The “Brief Guide” includes:
1. important terminology for polymer nomenclature;
2. concise explanations of source-based and struc-

ture-based nomenclature; and
3. hyperlinks to relevant primary publications.

Download from a pdf from PAC or for a quick 
printed version see the tear-off page of this issue.

 http://dx.doi.org/10.1351/PAC-REP-12-03-05
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Solubility Data Series“ 
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1) Introduction The universal adoption of an agreed nomenclature has never been more 

important for the description of chemical structures in publishing and on-line 

searching. The International Union of Pure and Applied Chemistry (IUPAC)1a,b 

and Chemical Abstracts Service (CAS)2 make similar recommendations.  

The main points are shown here with hyperlinks to original documents.  

Further details can be found in the IUPAC Purple Book.3 

2) Basic Concepts The terms polymer and macromolecule do not mean the same thing. A polymer 

is a substance composed of macromolecules. The latter usually have a range of 

molar masses (unit g mol-1), the distributions of which are indicated by 

dispersity ( ). It is defined as the ratio of the mass-average molar mass (Mm) to 

the number-average molar mass (Mn) i.e.  = Mm/Mn.4 Symbols for physical 

quantities or variables are in italic font but those representing units or labels are 

in roman font.  
Polymer nomenclature usually applies to idealised representations; minor 

structural irregularities are ignored. A polymer can be named in one of two 

ways. Source-based nomenclature can be used when the monomer can be 

identified. Alternatively, more explicit structure-based nomenclature can be used 

when the polymer structure is proven. Where there is no confusion, some 

traditional names are also acceptable. 
Whatever method is used, all polymer names have the prefix poly, followed by 

enclosing marks around the rest of the name. The marks are used in the order: 

{[( )]}. Locants indicate the position of structural features, e.g., poly(4-

chlorostyrene). If a source-based name is one word and has no locants, then the 

enclosing marks are not essential, but they should be used when there might be 

confusion, e.g., poly(chlorostyrene) is a polymer whereas polychlorostyrene 

might be a small, multi-substituted molecule. End-groups are described with  

- and -, e.g., -chloro- -hydroxy-polystyrene.3 
3) Source-Based Nomenclature5 

3.1 Homopolymers A homopolymer is named using the name of the real or assumed monomer (the 

‘source’) from which it is derived, e.g., poly(methyl methacrylate). Monomers 

can be named using IUPAC recommendations, or well-established traditional 

names. Should ambiguity arise, class names can be added.6 For example, the 

source-based name poly(vinyloxirane) could correspond to either of the 
structures shown below. To clarify, 
the polymer is named using the 
polymer class name followed by  
a colon and the name of the 

monomer, i.e., class name:monomer name. Thus on the left and right, 

respectively, are polyalkylene:vinyloxirane and polyether:vinyloxirane. 

3.2 Copolymers7 The structure of a copolymer can be describ d

connectives shown in Tabl 13 3 N

 

 

 
Table 2  – Qualifiers for non-linear (co)polymers and polymer assemblies.5 

(Co)polymer 
Qualifier 

Example 

blend 

blend (C) poly(3-hexylthiophene)-blend-
polystyrene 

comb 

comb (C) polystyrene-comb-polyisoprene 

complex 
compl (C) 

poly(2,3-dihydrothieno[3,4-
b][1,4]dioxine)-compl-poly(vinylbenzenesulfonic acid)a 

cyclic 

cyclo (P) cyclo-polystyrene-graft-polyethylene 

branch  

branch (P) branch-poly[(1,4-divinylbenzene)-
stat-styrene] 

network 

net (C or P) net-poly(phenol-co-formaldehyde) 

interpenetrating network ipn 
(C) (net-polystyrene)-ipn-[net-

poly(methyl acrylate)] 

semi-interpenetrating network 
sipn (C) (net-polystyrene)-sipn-polyisoprene 

star 

star 
(P) star-polyisoprene 

a In accordance with IUPAC organic nomenclature, square brackets enclose locants that 

refer to the numbering of the components of the fused ring. 
4) Structure-Based Nomenclature 

4.1 Regular single-strand organic polymers8 
In place of the monomer name used in source-based nomenclature, structure-

based nomenclature uses that of the preferred constitutional repeating unit 

(CRU). It can be determined as follows: (i) a large enough part of the polymer 

chain is drawn to show the structural repetition, e.g.,  
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(ii) the smallest repeating portion is a CRU, so all such possibilities are 

identified. In this case:  
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(iii) the next step is to identify the subunits that make up each of these 

structures, i.e., the largest divalent groups that can be named using IUPAC

nomenclature of organic compounds such as the examples that a

Table 3; (iv) using the shortest path from the most

senior, the correct order of the sub i
preferred CRU is hsub ti
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